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(54) Human MYT-1 kinase clone 



(RNA) encoding such cn/yme and a procedure for pro- 
ducing such polypeptides by recombinant techniques is 
disclosed Also disclosed are methods for utilizing such 
human Myt-1 kinase in the development of treatments 
■or cancers such as leukemias solid tumors and fmc- 
tastases chronic inflammatory proliferative diseases 
such as psoriasis and rheumatoid arthritis proliferative 



tive ocular disorders, such as diabetic retinopathy and 
macular degeneration and benign hyperprolifcrative 
diseases such as benign prostatic hypertrophy and he- 
mangiomas among others are also disclosed Also dis- 
closed are diagnostic assays for detecting diseases re- 
lated to mutations in the nucleic acid sequences and al- 
tered conccntr<-itions of the polypeptides 
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Description 
Field of the Invention 



This invenTon relates in part to newly identitied polynucleotides and polypeptides variants and donvativos of the 
poiynuclcotides and polypeptides proccs5es 'or making :^^e pclynuclec'tides and the polypeptides and :heir variants 
and derivatives agonists a'^d antagor^ists 'he poiypept'des and uses of the DCiynucicctides polypeptides vanants 
denvn'ives agonists and antdgcnists m particular in these ^nd in other regards the mvcnton -elates to '^cvel ccly- 
noclcctidcs and polype;: tides cf the f-im iy y. Cdc-reg jlato^y kinases neremafter referred to -.5 hunn^n Myl^^ kir^^se 

Background of the Invention 

Cyclin dependent kinases ■ CDKs > a:e a vanmiy of serine threonine kinases that are essential to cell cycle progres- 
sicn Consequently the activities y these ^ nases a-e tightly regulated In mar^rmals at 'east seven ditterent C^DKs 
have teen aescribed to date and have been characterized ^s CDKs 1-7 They are well conserved sharifig 40 to J^'^o 
identity In addit.on extensive smnilai ity has been shown with ^Jther senne/thrconine protein kinases within their catalytic 
domains See Fines J Scmm Cell Biol ^^9^ 5 399-405 Morgan DO . Nature. 1^95 37d 131-134 and Nigg N 
A B'C essays ^?95 7 7 471 -480 Varnrus r-^echanis-ms to ^e^ulate Cl'K ,-ictivity are used to ensure that the cell's normal 
cycle IS tigh'ly ccntroHed mnd yet ''erT.,-iins exquisitely sorest ve to char-'ges in the environment Lees E Curr Opin 

~o Coll Biol 1995 7 773-780 

Fo^ example entry of cells into mitosis s initiated by the M phase-prormoting facto-" ; MPF) a comp ex of the Cdc2 
protein kinase and cyclin B Proper regulatni.n of MPF ensures that mitos s occurs onlv after earlier ph,-iscs of the cell 
cy:le are comipiete Phosphorylation M ZdC^ a*. Tyr^^ and ^hr^-^ suporesscs the activity of MPF durirsg interphase At 
C-, --M transition the C:dc:2 is dephosphorv^-itt^d at Tyr^ ^ and Tnr""-^ ailow ng MPF to phosphorylate -ts mitotic substrates 

C5 A cJistifict *amily of Cdc-regulat Dry kifn^es referred to as Wee-1 has been identified and char.-jctcn/ed Wee-1 

was f -st Identified ir the fission yeast Sch>/osacchcifomvcos pom be as an important regative regulator of m tosis 
Russell P and Nurse. P Cell. 1987 4^^559 Homologs of Wee-1 have since been iccfitificd in .^t least six other 
organisms ir^i human and Xenopus WEE-1 sa soluble en/yme that phosphorylates Cd::2on Tyr^^ but not on Thr^^ 
Mueller of ^/ Mol Bid Coll. 1995 6 McGcwan CH and Russel: P EMBO J . 1^93 7275: Parker LL and 

s^o Pivvnica-Worms H Sc/o^7co. 1 992 2571955 and McGowan CH and Russell P E/V'/BO J . 1 995 14 2166 Watnabe 
et a I ibid p 1 878 

A Thr^-^'Specific kinase activity has been detected in the memorane fraction of Xenopus egg extracts Atherton- 
Fessler et at Mol Cell Biol 1994 5 98^^ Kormbluth et al -bid . p 273 It has also been dermonstrated using extracts 
: [Xenopus eggs that this Thr^-^-specific kin-ise is tightly membrane associated Klombluth et al Mol Biol Cell 1994 
5 273-282 Pusher, the Thr ■'^-spec^fic Cd: -inase referred *o as Xenopus Myt-1 membrane-associated inhibitory ki- 
nase was recently shewn to be an impor'arit regulator of Cdc2 cyclin B kinase activity Mueller et a! . Scienoe. '995 
270 86-90 Conceptual translation of the Xenopus gone ec coding Myt-1 revealed that it is nnost sim-lar to the Wee-i 
family of kinases Thus Myt-1 is a subclass of the Wec-1 fannily 

Regulation of Myt-1 kinase offers a means of controlling a critical event in the cell cycle Inhibition of Myt-1 kmase 
-^0 activity IS bo Moved to result in de-rc-g j'atiof^ of the hmin^ for entry of cells into n^itos.s ^his ger^e rally results m cata- 
strophic m tO'Sis and ce\- oeath due to tno :e Is entry 'rMc -"-^ t^SiS betore all essential proteins and-or F'NA is oroduccd 
"hjs !S i; oeiie^ed tna4 i* ■^'^.:Dition y Mvi- ■ -iMi.-.ty has ut l:tv ^n :rea:ing c-r-mcers such as Icukom-iHS sou J tumors ri:-6 
■"'■letastase ^ cnii^onic inilaf^'ui'iatofy r)roi'fef ^''Vc diseases s jch as pso'-.-'Sis nrid '■heun^H'Oid drthntis c^o^-ici -i\\\^e car- 
diovascular diseases such as restenosis proliferative ocular disorders such as diabetic retinopathy and macular 
dcgoner^t.cn a'^d benign hyperproliferative diseases sucn as benign ^jrostatic hypertrophy and hemangionnas 

Clearlv there is a need for identification and cha^acter /ation of huriian homologs O'f Myt-1 kinase 



Summary of the Invention 

^0 Towar j these ends and others i* is an object of the present invent on to provide polypeptides inter alia, that have 

been identified as novel human Myt-1 kinase by homologv between the ammo acid sequence set out n Figure and 
Wiown amir^c ac.d sequences of otner pro'eins s^ch as Xenopus Myt 1 Mnase 

it iS a 'urther object of the inversion mcreover to provirJe polynuc'eotides tnat enccde human Myt-i kinase par- 
ticularly pC'lynucleotidcs that encC'de the polypeptide heroin designated by SEQ ID NO 2 
55 in a particularly preferred emibodiment of this aspect of the invention the polynucleotide comprises the region 

encoding human Myt-1 kinase in the sequence set c>ut -n Figure 1 

In accordance with this aspect of the invention there are provided isolated nucleic acid nnolecuies encoding human 
Myt-1 kinrise including niRNAs cL^NAs qenomic DNAs anrj fragments nnd in further ennbodiments of this aspect of 
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the invention biologically diagnostically cliniCHlly or thcrapeuticalty useful variants analogs or derivatives thereof 
including fragments of the variants analogs and derivatives 

ArTiong the particularly preferred embodirnGnts cf this aspect of the invention are naturally occurring allelic variants 
of human Myt-1 kinase 

5 It also IS an object of the invention to proviae Myi-1 kinase polypeptides particularly hun^an Myt-1 kinase polypep- 

tides that may be employed for therapeutic purposes i-r cxarnple in the treatment of cancers such as leukemia.-^ 
solid turTiors and metastases chronic intinrT^mato^y prol.teralive diseases such as psoriasis and rheumatoid arthritis 
proliferative cardiovascular diseases such as restenosis: proliferative ocular disorders such as diabetic retinopathy 
and macular degeneration and benign hyperpiotiferative diseases such as benign prostatic hypertrophy and heman- 

!0 giomas among others 

In accordance with this aspect of the invention there ,-i\e provided novel polypeptides of human origin referred to 
herein as human Myt-1 kinase as we" as biologically diagnostica'ly or therapeutically useful fragrments variants and 
deriva:ives therect variants nnd denvatives of the -fagments. and analogs of the foregoing 

Among the particularly preferred embodiments of this aspect of the -nvcnt'on are variants of human Myl-1 hinasG 
is encoded by naturally occurring alleles cf the human Myt-i kinase gene 

In accordance with another aspect of the present invention there are provided methods of screening for :onnpDunds 
which bind to and activate or inhibit activation of ft^e kinase of the present invention 

It IS aciothor c^bjec t of the invention to provide a process for producing the aforerTientioned polypeptides, polypeptide 
fragments variants and derivatives fragments of the variants and derivatives, and analogs of tne foregoing In a prc- 
20 ferred embodiment of this aspect of the invention there are provided methods for produc-ng the aforementioned human 
Myt-1 kinase polypeptides comprisinq cultuiing host cells having expressibly incorporated therein an exogcnously- 
derived human Myt- 1 kinaso-encoding polynucleotide under conditions 'or expression of human Myt-1 kmase in the 
host, expressing the human Myt-i kinase in the host ceils and !hen recovering the expressed polypeptide from the 
hc.st cells 

25 In accordance with ariother ob|ect of the invention there are provided products compositions, processes and 

methods ''^-i' utih/o 'tie afor err entioncid poivpopt'dos and polyn ^cteotidos lor reseaich biological clinical and ther<^- 

Iri ai.c;C'Mj<-iMi w U- cocnin pici^j c: Ci:,c^„^Oi. - ^ ■ ~ ■ :. r^-^-/-^'-'i ^^^ i i-- 

ccTTipositions and rriethods intor ,iliH io'- amc^ng other thir^gs asscssir^ g human Myt-1 knase expression m cells by 
s^o de^ermiring human My:-^ Kinase povpeptdos or hiurran Myt-1 kinase-encoding mRNA :o treat cancers such as 
le .kefTiias. solid ^umors and metastases chronic inflammatory p'ol-.ferat,ve diseases such as psori-isis and rheumatoid 
arthrits proliferative ca'diovasc ular diseases such -is restencs s proliferative ocular d so^dors such as diabetic retin- 
opathv and rnacuiar degeneration and benign hypcrprohferative diseases such as ber^ign prostatic hypertrophy and 
hemang mrias . .-m^iv-ig oihors in vitu. ex vivo oi ;n vivo by ovposmg cells to human Mvt-1 kinase polypeptides or 
J5 polynucleotides --iS disclosed herein assaying genetic vanalici and aberrations suc:h as defoc:ts m human Myt-1 
knase c;onos a-'d ^ J-r ir is-erif ^g a I" .in^-iO Myt-1 kinase f:c1ycoptide c polynucleot'cJe :o ar^ c-rqanism to augment 
human Myt-1 kir^-ise fur-ctic^n cr rer^cdiate human Myt-1 Kinase- dysfucic tion 

In <^:..zo[ ri^nce -.vith s*ill anotrcr emiuodi.morU ol the present Tivonticn there is provided a process d\ usmq such 
ac:t;va^it^a compc ufi Js to stu 'TNi;ito u-cy ne o' the present nve^Micn fcr the treatment of c^ond'tions related to the undor- 
-^0 cxc re 5S;i:n ol hu'-iar^ Myt -1 kir^^se 

ir a:::crdance .^vith anotho^ -isoc:! 3f tl-o prc^-oni nve^Micc 'here s provided a process of usmq such inMbiiiriq 

"ed ^■v'f''' r--vf^'"-c-x[")- e^^i':'n ot ine hi u man Myt-t Kin,-iso 



:f Il io P'-C see t i-"! .'cr- r^u L;:ovi:Jud '']0\''-'^'^-i\>' ^-^-^y OCC-.i- : :'"g sy^lh^. 



ir" HC':C'E(Jnnt. o W 'h ye: r^ncA'^C' ns;: 
isolated .-i^^:! or recC'r^-'Oinant liu'Tinn iMyt -1 kirnasc polypeptides wmcri rire -lagrTients cc-nsensus f:rigrTients .md or se- 
-utMUuo v.v.ng s::v i!;^c - - ^L- c -.f c-o ^Jo-u-rn of M-u. h;.--^, Mvt-^ k-^.sc :M^- nmsont 

ii'ivon-KDi: Sucn [ oi\ pe[: Mde::> coi-^q Cr:pr-b;o cf mr):j:.Litn:; :::Lr-i-M!tati vdv C' au^iitativeiv human Myt-1 ^^ln^so hiroinq 

lf:Hi: :ordance wTi ^t .|.-ino*hof HSOLCtof the p''C sent invC:ntion tncro ar o provided iyntnolic , o(X.n-.binr:n; n..^'"i-in 

ICS compositions and r--c:hods that c in bo usefu as poten'ia' moduiators of human Myt-t kinase luncthjn by binding 
to the er^'ymc or un.DdUiatmi::) cn/ymc binoing due to Ir.eir evpoc'ed bioogiuril f:fCpon:Cc v*,r;cr'' r^^-)'/ b'.. uS'.'d n d.-ic 
ncstic thcapeut c .-irid/or lescarch applications 

It i5 Still anothcf :it;ject ol tne present invo'-it.c)r iu piociOu ::.;f ub,jt,c solnted or : ocon^cir p07popi:d'- ■A-hi'd' 
arc desiqned to inh oit o\ m mic various human Myl-1 ktnrise or fragrnerds thereof 

In dccordancc .Mth certain profo'red oriibodiments of !his and ottior -ispects of the invention there nrc provded 
om'bcs that hybneJi/e \o hurnr-sn Mvl-^ kinase sequences 

Ir: ccftriin HdJitiOf iri! C'Cf^^^feid or-^bodirTierds of :to5 <-icpol: -r ■ .-O'l or there .iie ccvcjca antit od'O^^ riqn.n-i 
f-iL,ir;. ir-^ Myt-1 k in, -i so polypeptides In ccrtriin pai ticulH[ ly p fO'CM ^^ci or f ;t3':>o frv.Mits m this foqrir :j the .-mtiLiocjies nf o lnqhly 
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50 1 ec live for hurinan My:-1 -kinase 

in -;ccor":ianco vvith rinc:ther -ispoct of */"C proso'^t nvcr^tion ;*'^o:e -iro p^-ovided hu'ri-^in Myi-^ Ki-^ase aqoniSts 
Ar^orq prG''Grrcd ^.gonists 0 n^oico j!es Ta: '"nimic t'^o jrrid^^ Vyt-^ h .nase onzyrr e thai c ;nO lo ^"!Li'^:rtn Vlyt-1 kinase- 
tinJmg mO'iecuiGS or recep'ors and that ohcit or augment human V!y:-1 kmaseanduced rosponses Also atvor g pre- 
^ fOMed agonists are rnolec j'OS that interact with hun^.an Vlyt-I K,nase or hunnan Kinase pclypept dos or with other 

r^redulrttors c-f hum^n Myt-1 Kinase activities thereby potentiating C:r augmenting an effect of hurman Myt-1 kinase or 
mo'O tnan one c^e:t of hun\-ifT Myt- 1 kinase 

In accordance with yet t-:nothcr a.spect cf the present mver^tion tt^ ore are provided human Myt-1 kinase anlagDn^sts 
Arrong preferred antagon'sts are thcise which mimic the human Myt-i kinase en/yme sc^ as to bind to hunnan Myt-1 
's.nasc mceptors or cifiaing m.oiecu os b^t n.ot elicit a hurrian Myt-1 k in.-i50-inducod response or mo^e than one hi um nn 
My*-1 kinase-induced response Also amor^g preferred antagonists are molecules that bind to or ir 3ract with human 
MyM k inase so as tO' inhibit an effect of hur^an Vyi-1 kinase or more than one ef^'ect of human Myt-" kinase Preferred 
antr^gonists also include compounds that prevent exp'ossion O'f hur'nan Myt-1 kinase such antisense agents 

In a furt'^'er aspect Df the invcnti Dn Ihe^e are prov dcd compositions compnsir^g a human Myt-1 kinase polynucic ■ 
ct-de or an antisense sequence to this polynucleotiae or a human My'-l kinase polypeptide for administration to cells 
in V itro to cells ex vivo and to cei s n'l vivo, or to a multicellular c^rgan sm In certain particularly preferred embod:nnents 
C'f this aspect of the invention the c ormpositions comprise a human Myt-1 kinase polynucleotide for expression of a 
human Myt-1 kinase polypeptide in a host organism ^or treatr^^ent of disease Particularly preferred in this regard is 
expression m a hurrun patient fc'r tieatr^ient of a dysfunction associated with aberrant endogernous activity of humarn 
~o Myi-1 Kinase 

Other obiOCts featu'^os advantages and aspects cf the orosent :r"iventton w:il become apparent to those of skill m 
the art frcr-n the foKcwing descnptiori It should be jnderstooci nowcver that the fcillovMng description and the specific 
cxamoics wnile ind'C^ting prefe^'rod en^bodiments of the invention riro i^ivon by w.-iy of illustration only Various chang- 
es and mc'd.tications witnin *he spir.i and scope cif the disclosed invention will become readily apparent to those skilled 
~s in the art from reading the fallowing description ard fror^^ reacing the other parts of the prosef^t disclosure 

Brief Description of the Drawings 

T'"ie follC'Wing drnwifigs depict certain embodiments of the inversion They are illustrative only and do not limit the 
ifwoniion ct":erwise disclosed herein 

Figure 1 shows the partial nuc:eot-de sequence ot human Myt-1 kinase (SEQ D NO 1 ) 
Figure 2 shows 'he deouced a'^iino acid sequence of human Myt-' kinase SEQ ID NO 2) 

Figure 3 shows 3 ccmpanson between the deduced amii-)o acid sequence C'f human Myt-i kinase (SEQ D NO 2) 
rind Xonopus Myt-1 kinase (SEQ IE' NO 3) 

Glossary 

Ti'c following ^llusirativo explanations are provided to Iricilitate understanding of certai'i terms used frequent-y 
here r~i particularly n the c <amples The exclanationr- are p^ovided as a convenience and arc not r'noant to limit the 
■^0 inven'ion 

"E-^gest! ::n" of E'NA rofc-rs to caialytic cleavage C'f a DNA with -n en/ynno such as but not limited to a rcstrictiori 
ot\'V''"e that acts eerily it 3-.; rtair sc jjuenccs n the E:'\A ^"nr v.-trious iOStactior^ cwyrncs refencd to herein --i-"0 ccnv 
rncrri-jlly iV^ilriblo ^nd t^"ie r reacl'cn ;:oricit'ons cofaito^s -nd other ■ equrements fc-r use aie known <-ind loutirio 'o 
the sk iled a;tisan 

-^5 For analytical purposes typically 1 microgram of plasmid or DNA fragment is digested with about 2 units of enzyme 

in abC'Ut 20 microliters or re.-action bluffer Fc^r the purpose of isolating C»^JA fragments for plasmid construction typically 
5 to 50 m'crograms of ENA are digested with 20 to 250 units of enzyrre in proportionately larger volumes 

Acpropnato buffers and substrate amounts for parlicular restriction enzymes .are described in starndard laboratory 
nnanuHls such as those referenced below and are specified by commercial supp lers 

so In.cubation times of ^bc^ut 1 hour at 37^C; are ordinarily used but conditions may vary in accordance with standaid 

prccedures the supplier's if^structio-^s and the particu ars of the reaction After 'digestion reactions may be analy/eo 
and fragments may be purified by electrophoresis through an agarose or polyacrylamide gel using well known methods 
that are routine for rhose skilled in tne art 

'(-"-lenetic element" generally rrieans a polynucleotide compnsir^q a region that encodes a polypeptide or a regiC'n 

ss that ^ogul^tes replication transcription translation or other processes important t'~ expression of the polypeptide in a 
host cell or a polynucleotide comprising both a region that er^codes a polypeptide -snd a region operably linked thereto 
that regulates expression 

Genetic elcrTicnts may be comprised within a vector thrit rcplicntos ds nn episcnnai element that is as a molecule 
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phys:.:a!ty independent of the host cell qcncmG They nnay be comprised within mini-chromosomes such as those that 
arise during amplification of transfocted DNA by methotrexate selection in eukaryotic ceils Genetic elements also may 
be comprised within a host cell genome not in their natural state but. rather, following manipulation such as isolation 
cloni'^g and introduction into a host cell in tne form of purified DNA or in a vector among ethers 

^ "Isolated" means altered "by the hand of man" from its natural state i.c . thnt if it occurs in nature it has been 

rhnnqed or removed from its original environment or both. For oxamp^e a riaturally occurring polynucleotide or a 
polypeptide naturally present in a uving animat in its natural state is nc^t "isolnLod." but the same polynucleotide or 
polypeptide separated from the coexisting materials of its natural state is "isolated" as the term is employed herein 
For example W:th respect to polynucleotides the term isolated means that it s separated from the chronnosome and 
rell tfi which It naturally occurs 

As part of or following isoiat on such polynucleotides can oe joineo to other polynucleotides such as DNAs for 
mutaaenesis. to form fusion proteins, and tor propagation or e.vpressioi-. in a host for instance The isolated pc^lyriu- 
cleotides. alone or joined to other polynuceotides such ns vectors can oe introduced into host cells in culture or in 
whole organisir.s Introoucod into host cells in culture or in whole organisms such DNAs stul would be isolated -ns the 

^5 terrTi :s used herein because they would nC't be in tlieir naturally occurrir-g 'orm or environment Similarly, the polynu- 
cleotides and polypeptides miay occur 'n a composition, such --is a media formulations solutions for intrC'ducVon of 
polyriucieotides or polypeptides, lor example :nto col's compositions o- -.olutions for chemical o-' enzymatic ■'oactions 
for instance which are not naturally occurnng corinpositions. and. therein remain isolated polynucleotides or oolypep- 
tides within the meaning ot that term as it is ennpioyed herein 

20 'Ligation" refers to the process of forming phcsphodiester bonds between two or more polynucleotides which 

mos: cftcn are dc-uble stranded DNAs Techniques for ligation are well known to the art and protocols for ligation are 
described in standard laboratory manuals and references, such as. tor -nsiance Sambrook ot al , MOLECULAR CLON- 
ING. A LABORATORY MANUAL 2nd Ed Cold Spr ng Harbor Laboratcy Press Cold Sprung Harbor New York 1989 
hef e-ri3l1c r refer rod to as Sar nbr^jok ef al 

S5 C Lg:-niicloo--icofsr refe-s tc^ ro'atively short pclynucleotides Often -he term refers to singio-stranded ocoxyribo- 

nii.- .-ot Jes bu' It o-m rc-fer as well tc single- or double-stranded ribonucleotides RNA -"^'NA nybndsand doubie-strand- 
.-rj ::\Ar> -ii -iC-:; c'^-^cr:. 

C i.:;C'r-)U :lec:-tidcs. sjchi a-- si:"'g'e- svande j l/'^-jA pfocc jiig^^: u^iu^ ■^■;*c;' i- c -^^ ;:s /'^-^'"J '"y '-^-■o-r u rn.\A.\)- 

odE. sj':h -is th::se irriplemor' ted on autom-<tod cag jr^ucleotide syrMhesi/ers However oligonucleotides cafi oe rnade 
JO by ^ va-iety of c'ho^ methods n --udmg in v tiro recombinHr't DNAanediaied N:-chniques and by expression cf DNAs in 
coiis ar J cugarasms 

in tuliy cheriTicatly synthesized DNAs 'ypica'^y are obtained without a 5' pnosphate The 5' ends of such oii^onu^ 
cleot dcs -ire no* substr-^tes fc^r phosphodiesler bond formation by ngat-c^n ie,-icttons that er-nploy DNA ligases tyoically 
jseo tc fo'-m rcoombin,-if n DNA r^ioiecules Where I gation of such oligonucleotides ts dos'red a phosphate c^in be 
,-dded t:v sta.nc]a-d '.echn-ques si.jch as thC'Sc th-it employ a kinase and ATP 

"he enc o' a cherricaHy synthesi/ed oii.jc riuciootide ;eneraltv has a free hydrc^i^vi group ana in the prcser-icc 
of -J loase such -is T4 DNA hqase will readily fc^rrr. a phospLcdicster bend with a 5' pnosphate of another polynucle- 
otide sucli as ,-inotner cTgonuclt.^otido As is wcjIi -^ncwn thus rcvictiOf^ ^,-;n be ;:.rcvei^ited sc octively where desued by 
remC'Viric the 5' (incspf'alcs of tf.e otnoi ^C'lynuc ^DC^Ldei pud lO hgatic-n 

-0 ■!= 1 -is-n-ds' ire ;:jenet'C e'em-?n's that a-c s'abiy mhoriioa witfiC'Ut \z-o\nq a part cf the chromosoriie /f their host c:ell 

^"he- rr-'iy be cc-r^pnscd of C-NA Dr RNA rinc may oc hriear o\ orcoin'- "lasrnids corJo fcr molecules tnnt e^'isu'c their 
rof ^caf cn :-\nci - fable ir n^-Hntiuf ■ .j,.ji :ii i) .co.l c.ii.on anc c^'roci.-- procin-^ts c^f consid-: rab.e medical ngr^c ulturn! 
rtnd -i-n','!' :;r^mc-'ita! irTipO'ti^t^.-o - cir OrirTUjiy lii.jy code f ::>i lc>,;n i [\'':\ q'O-r'y irtMonbO o vifLnoncc of [: -t!"i:;genic 
h;^^t.Mi- Ti'oy ,;,^ri discj ;ncC'dc qonos that corrcr rcsistnnco -o ajitih Mics ^lasmids -ire w^aciy used \r\ rno ocular 

-^ bick-uy as vectcrs usee to cic.f to -^no uh'I oss .co. .-cn.-jn: .^c -^-s-- '-^ ::cio--;v ::esiqr ^t^d - -rem by :Cowe' 
'■H-,( "i: ' :'OCc::-jo -ir^d'O^ foU jwn :i --y cnpii.-ii elt* rind. or iiuircor^ ti •:c-'^.^rcr o,-'-idard n^'-'-nq conventions 
lh.;I .rc.o-tr- hrt- :LaMu:.e..1 ^^.1 in^.i'! o -r . o .. cC" : " - —■•-^c - — H^.-,n L...bliclv 

.,w..,;.,h'o rv r;,n c."' const'UiMea 'rcuTi HV.-5iLiDiC iclasrcids t: y 'C:. t-a; --ip^: iC:a:ior^ of well Kf-icwr^ oi.jtjlisnod p^cocOurcs 
Mripy f:. ri :,n"iids nni.j oti )Ci Ci^jCir- ^ rwrj C'Xp c-b!L:M v^^U^i-^ u . i'' c c: ■■ ' o.;:- '^'c cccc"' - ■ ■r^'-'-.^^ 

,,^r.-' '.c ! k-^cwn I'^d mndiiy Hvailni^ic^ lotnoseo! s- II if^ the a't Vcrc jver tnQ^^-. r)f sk II may readily cc'nst' jct ariy r- umber 
of o'nei taasm :is ^i.Jitabh^ fo'" use mi the nvention 1 he prc>pO[:ic:s :o' i..ic: i: n ar.d use o' Suci"^ pin-a-^^ds -s .voU ac 
othm 'vomers •■! pres>:^nt ir-vaVion will oc -o-iJi.y dpparerit :o tncs(.' of sHIl froi-i '.h.e pr-raonl disclcsure 

'PcT/nuclectideis)" genc rnily roters to ar^iy pc lyriL)or^uc e:'iioeor pc-y J ox r-bof ;.jc 1 col ico whici' T.-iy bo Nimrodi-cd 
RTJA o: DNA or modified RhJA ur C:NA Tf-us fcr stance polynjcloo' dos as used herom refers to amc^ng ethers 

^-^"^ sir .Q e- and double-stranded E'NA DNA tnit is a rruxture of smgle- and Jouble-strandeci roqiors single- a-id double- 
;mi -miJod f^igA .-^md RNA :h.-jl is m;>:'ure of ^' nicio- .-if^d douh.io ^'-.Hnciod roq ens hybr-d molo-ajlos con^pnsinq DNA and 
Rr-JA that may be sinqle--blf ar^jo J cy. moi o typicailv dOuc:c -m mcod ■. f-'^.>Lj-? of -mglo -i^d doublo-shandcd ro 
L^iui.i ir^ .idaitioi-; polynucleotide as .jsod horom ^ofom tc ' -p'o-st f.-i'oJc> J 'oqions cornpi isiivq RNA or OfJA Of both 
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PNA "ina Dr^A T^c s'/.-.rds -n s^ch rcc^ions 'T^ay bo ^ror^n :he saf^ne r-'^cocule c^r UcrT, dif^Grcrt '^.ciecu'cs "'^hG regions 
'ray "^c^-dc r^i oi cne c' r-^cre of me ^rc.oc^'Gs du: '^cig 'yp c-il^y r-volvo c^ly a ^GgiC" sc^ro of t^-^o rmolecL-'os 
C r^c of t^G '"^-olGCLjiGS cf ci ^ ^ p iG-^"^ 0 : ica i ^eg:cn G'fton 'S a-- cnigoouciectoo As u^Gd hG^em the ig^''-^^ oc'y'^uc'GCtidc a-so 
I'^ciudGS [^^,As P^jAs -^s described above *mai cor^lam r^no or -nc^e rnoaitied bnses ^-^^s DNAs Of PNAs Aith 
backbones ^noditied *cr stability or for other ro-asof^s are p^i'ly nuc^e :.t'de5 as thdt term s 'm tended herG'n Moreover 
[T NAs or i=^N As comprising unusual basGS such ris pcst'G c r mod tied ohsgs sucfi as *r!tylated bases tc narre :ust 
[\\o eX'-tmples -.re pciynuc eotides .-:S tbe tGrrn is usGd berein It vviH be -ipprecdtGd t^-^at gfGat variety of mc dif icaiic ns 
h-ive been m^-e tC' C-NA nnd RNA *nat serve many useful purpci'Ses krown tC' those of ski I in tne dn The term pC'ly^ 
nuclGc:iaG -is .t ;s employed herein cmbracos such chemic.:iliy en/ymatically or metabc ically modified forms of pC'ly- 
n.iclec'iocs h& well tno chennic-tl forms cf DNA arid PNA char -ictenstic of Viruses afid ceiis inc-uoing /r?rer a//a 
s mpie and :0'frplex cells 

'Vo yp-eptioes" '-js used herein ncludes -ill poiypepti Jes as described below Tne o.risi: struct jre of pc-lypeptioes 
IS well k-^own ^-ind has been desc^.bed in mnurr.c rable textbooks and o:her publications in the In this ccntext the 
tornn is -.se-j hcein *o re'cr to any peptide c pote n :omf:nsing two or nncre ammo acids joined to e^ch Dthe^ in a 
lir-ear chirim Dy peptide bonds As used herer^ the term refers -o bo'h snort chr^ins whicn hIso corrnmcnly nre referred 
to in tf-ie art ^s peptides oligopeptides ana oi gorners !cr example armJ to loniijer chains vvnich generally are referred 
to in the art -is p-oteirrs c-f wh ch there are m-iny types 

■t Will be -jpcreciated *ha* po'ypeotides often contar^- am^irTo acids ctf-^er than the 20 am!f>o acids commonly refened 
to as tl'G 20 na' jra ly occurr ng -iriiino acids and that r-any rUTiino acids ini:luding the 'e-'minai arnino acids may be 

~o modified in a qiven polyoeDtide. either by natural processes such .-is processing and other post-translat:cmal moditi- 
c^ticms or cy cnemical mic>dification techniques which rire well known te the arl Even the cor^imon modifications that 
cccur ri.^tjrally I'l polypeptides are too rnumoiC'US to lisi exhaustively here but they a:e well described in oasic texts 
nnd in rrioi e deidilea n^o-^c^graphs hs well .^s in a vc.lu:r)nou& research literature and if" us are weil known to those of 
s.^■ll in :hc ai Known miodifications wh ch may be present in polypept-do5 of ttie present inventnen include but aie not 
h-nited to ai:ciylati Dr^ -cylatic^n AOPaibosy .-u on <-imidation ccvaient attachment of Mnvm co-valent attac nmont C'f a 
herme moie:y :ova ent attachment of a nucleotide or n jcleotide derivative covalent atlachmonf of a lipid or lip'd de- 
r-vativc c:i\ -derd alt. ichmont cf phosphotidyl.r^ositol crO'SS-linMng cycli/ation disulfide Dond fcrma'ion aemethyUtion. 
fO'frraticn o* oovatec t cross-lmks fomiation cif cystine *ormat on of py "c-glutamate formylation gamma-carboxylaticm 
glycosyat C'n ^?^P\ anchor 'o.rmati jn nydrc xylation cidination methylatior^ finy stoylation oxidatujn proteolytic 

^0 processmg ph ci^phc ryla'ior prcny'ation ra:: emi zation selc^ov aM.Dn sulfation transfer-RNA mediated addition o^f 
an^inc acds tc prctoms such as arginylation and ubiquitinanon Such rinodifications are well knowr^ to *hosG of skill 
ar^d have been described in great detail in the scxaitific literature Several particularly common modifications including 
qlycosyiaticm 'ipid :ittachf7ient sulfation gamrTia-Crirboxylation of i^iu'amic aoid residues hyoroxylation ar^d ADF-ri- 
bosylation .ae descnoed in mDSt basic texts such as PROTEINS - STRUCTURE AND MCUECUbAR PROPERTIES 

-^5 Tnd Ed T E Crei:)f":ton W H Freem,in ancJ Company New York 19-^3 Detailed reviews are also av^ilable on this 
subject See e q Weld F F^:■sttran slat ona! ='rc'ein MC'diticaiions Perspectives and Prospects pages 1 - 1 2 in POST- 
TRANSLAT'C'NALCC'\/ALENTMO:)IPi:::^ATIC'NOF PR'jTEir-jS B Z Johnson Ed Aca lie'Tiic Press Now /ork. 1953 
Soifter '^t a/ ' Anavi>i3 for protein mod f .cat..?'^ s ,-ind r'c.np^o'cin cC'f meters" Meth En/ymoi 1990 182 626-546 and 
Rattar^ or a^ '"^.-otoin Sy^'hosis Pn.stt' -ins'ai lonal Mod ticatic ns and Ac rng" Anr^ N \ Aa^id Sci 1992 c63 45-62 

-0 It vM t be apore::'^teG as 3 we'l Kr^cwn .-.r.rj -.^s no'c-d aocve *f\at oc y peptides are not ai'vays cntiie y linear For 

!• istanct: p^: lyfjeotidc s rray be b'-anched as a -osult of ubiouii r-.ation rin 'hey may be- circular wr.-' or wrh 3ut branching 
ac'ne'rrlv -i^ a rosu * cf posttr -mslnt on cventi: nc I udin:^ -atu'r;l process ng event and everts b'Oiught abou* by hurnnan 
r--anipu:a' C'-^- vr'- ch cic; r^o\ o:c j' natural y 2 icular brci: i:fioa -ind br.-i'n:'ieo circular oC'ly pcpti Jos rTiay be synthesized 
t:v non-translation n--itural proc:esses and by entirely synthetic methods as well 

-5 K/ooific attorns can occur anywhere iri a polypeptide including :he peptide backbone ihe ammo acid side-chains 

ar^d the amino or c irboxyl tGrmini In fact o.oirkagc of the .-imino or carboxyl group m a pcilypeptide or both by a 
covalent rrodif at^on is comfnon .n natura ly occurring and syrMhetic oo ypeptides and such modifications may be 
f: resent in polypept ^Jes Df the present invention as well For instance the ammo terminal re 5id ue of polypeptides miade 
\r E ecu. prior te processing almost invanaoly will be N-fC'mv/lr'nethioninG 

so T-'G mcditi ::.-iti'jns tfiat cc^ur ;n a po'ypeptidc often wili be a function of how' it is made For polypeptides made by 

c/ press r"i:^ cicne j ger^e in n host fer nstance the nature and extent of the rmc>ditications in L-rge part w II be deter- 
r^'iried by e host ."oil's posttr-inslationn; nnc dification capaciry and tne rr od'fication signals present in the polypeptide 
rtmino acid scquor'.ce For instance as is well known gly cosy at ion often does not :ccur in br-ictenal hosts such as E 
coll Accoroinqly when glycosylation is desired a pclypcptice shorjlc be exp'ossed in a glycosvlating host ger^erally 
a Gukaryotc cell Insect cells often carr^ out the same pcsti'^ns'ationa' g'vcosylations as mammalian cells and for 
this reason insect cell expression systems have been developed to cxoress efficiently rTnamnnaiian proteins having the 
rnative pritterns of glycosylation. intci dlia Similar considerations npplv to other rmodifications 

It will bi3 appreciated that the sanne type of modificatic>n nnriy bo present in the snme or varving degrees at several 
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Sites in a givon polypeptido Also a given polypeptido may contain mat^y types of modifications 

In general, as used herein the term polypeptide enccinnpasses all such modifications, particularly those that are 
present in polypeptides synthesized by expressing a polynucleotide in a host cell. 

"VHriant(sr' of polynucleotides or polypeptides as the term is used herein, are polynucleotides or pC'lypeptides 
that differ fror-n a reference polynucleotide or polypeptide, respectively Variants in this soi^se ate described below and 
elsewhere in the present disclC'Surc in gfoator detail 

Variants include polynuclecitides that diffei in nucleotide sequence trom anc.nnef lefefenco polynucleotide Gen- 
erally differences are limited so that the nucleotide sequences of the reference and the variant aie closely similar 
overall and in m,.4ny regions, identical 

As noted below changes in the nucleotide sequence of the variant may be silent That is they m^iy not alter the 
ammo acids encoded Dy the . elynucleoiide Where alterations are imited to silent changes of this type a ^/ariant will 
encode a poiyp^^ptide with the same ammo acid sequence as the reterencc As also noted below changes in the 
nucleotide sequence of the variani may alter the ar'nino acid sequence of a polypeptide encoded by the reference 
polynucleotide Such nuclecMide ■:hanges may result in ammo acid substitutions additions deletions fusions and trun- 
cations in the pC'iyoep^.ide encoded by the reference sequence as discussed below 

Variants also include polypeptides ihat differ in armino acid sequence f;om .another reference polypeptide Gen 
erally diifercnces are lirrtiieo so that tiic sequences ot the refensnce and tne variant are closely similar ovcall and in 
many regions. icJentical 

A variant arid leference polypeptide may differ ,n ammo acid sequence by one or more substitutic;ns additions 
deletions, fusions and truncations, which rmay be present in any corTibir-iation 

"Fusion protein" as the lermr is used herein is a protein encoded by two. often unrelated fused genes oi fragments 
thereof EP-A-O 464 533 (Canadian counterpart 2045B59) discloses fus.on proteins comprising various portions of 
constant region of .mmunoQiobin niolecuies together witn another human protein or part thereof in many cases, em- 
ploying an irrimun-glcbulin Fc region as a part of a fusion protein is advantageous for use in therapy and diagnosis 
resultii~ig in lor o>.implo ir--:[Droved phai niacokine: ic properties (EP-A 0232 262,- On the other ha^^d for some uses it 
vvoald be desiraole to be able to delete ihe Fc p.-^t alter the fusion protc;-^ ha.s been expressed detected and puriMed 
A'-^ '-MM.f uiv ■'■ 'V u oc -.ic 3 • .0:C ij ^"'k f''^.^ . ( ;.:f r- f (".I ' c n 1 1, v_.f t'-:c r._:i:.\Qn p^o^-: n vA, th H ,. f).^.fr ic^jiv or rn/vmat'jaiiv cle ^vab'o 
linhmq rr^gion Th s is the . ase when v^■:■ f'.: p(.ri:Cjf pro-^ ec^ ic- ol' ; i' .r. *r c:-:f":y r^:: ■ . - '''' 

example when Hie fusior i p'otoiri is to be jsed as an antigc^n fof innmur^^.v:tiC'ns Iri d-ug cJiscovery *or oarr^p e t-'uman 
proteins such as sh ^5-a nave beeri fused witn Pc portions foi us-e in hi.gh-thrc.ughput sc:reenin;j as-ays *o iderMifv 
antagonists of h L-5 See D. E3ennett or .;■;/ , Jcui n ii of Molccuh-ir Reccgritic n, ] -*o~. ^52-55 and K ..oha-^-sor^ et hI 
Tho Journal of BioIoqichI Chcmistfy: 1 '^95 270( i 6) 9459-9471 

Thus this invention alsc^ re ates to g-^netica ly engineered soluble fui on proteins comprised of human Myt-1 h inase 
or --1 portion incre'rf ^uid oi v.iiious po[t:ons of ;he c instant regions cf '^eavy or i.ght chains of imm-jnoglDbulins of 
vanous subclasr^es (IgG iM IgA IgE) Prefeired as an irTirr unoglobulm is the lo-^stant part of the heavv cfiain c-f 
human IgG paivculariy igGl >A/here tus.on t^^cs p ice --A !hc '--r^Q rc giefi In one embodiment the Fc part .:;an be 
ren-iovoc: simple by incorO'.-i at on of :leavage seauence whi:h can ::e cleaved with b^ood clotting factC'- Xa This 
invention furtner -elates te crocesses \ the prc'pardton of these jusicn p-otcir^s by genetic engineering and to th.3 
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sequences n^^d the ter-^s "identity" ^nd "si^^^^^innty " are wcW known lo sk;l led artisans 'Cnr ;!o H and L'ptcn D SI AM 
J AfS'phcd MriUi . V^55 43^072'■: Methods rcr^n^on!v ennplcved to detcrnnire izJentity or similarity between two se- 
quences ioc'ude but a^e ^^'Ct hr^itoc to t^'cse disclosed ;n Guide to Hu:^e Cor^puters Martm J Bishop cd Acade^mi: 
press San D:ego i 994 rird Canhc H nnd Lip;on C' S!AM J Applied Math * ^55 43-373 Prefe'^cd r^iethods to 
5 determine idOfMity are designed to give the largest match between the two sequences tes'ccJ Methocis to determne 
identity and similarity are also cC'd tied m compjtor programs ^refo^red computer program methods to deterr^^ne 
identity and Sfmuirinty between two secuences mi.dude but are not hmited to GCG program package iCevereux ^ ct 
al . Nucleic Acids Research. i-^r^B^ 72 1)387) BLASTP BLASTN FASTA 'Atscnul 5F et al . J Mclec B/c/ . 1 9^0 
215 40 3) 

Detailed Description of the Invention 

The present invention relates to nc-vel hunna-'^ Myt-1 kinase polypeptides and polynucleotides among other things 
as described m greater detail celow m part cular the inventiori relates to polypeptides and polynucleotides of a novel 
human Myt-l k nase which is re ated by arTiino ncid sequcf^ce homology to Xenopus Myt-I kinase The invention 
relates especia ly to hur^an Myt-I -kinase having tt^ c nuc'ectide and ammo acid sequences set cut in Figures 1 arid 2 

Polynucleotides 

20 ir^ acco'-dancc with one aspect of the present invention thcire are provided :SO atcd polynucleotices which encode 

the human Myt-1 kinase pclypept'de having the deduced ammo acid sequence of Figure 2 

Using ti'^e information provided hereirn such as the polynu:leC'tide sequence set out m Figure 1 a polynucleotide 
of the present invention encod-ng hurr'an Myt-1 kinase r^ay be cbtained using s'andrtid cicn.ng and screening proce- 
dures Illustrative of the invention the p(?lynuclec-tide sot out in Figure 1 was discovered in a cDNA libr.-irv derived 'rorin 
cells o1 :i chrC'nic lymphocytic leukemia cell line using the expressed sequence tag (E5Ti analysis (Adams M C' ot 
al SaencQ (19?^0) 252" 1 651 ■ 1 656 Adams MD ot al . NhIuio (1992) 355 632-634. Adams MD el al Na'uro. 
1 1 ^95) 377 Supp 3-174) This pahiai clone represents app-oximately 37''c of the putative full length clone based upon 
the assumption that hum -in Myt-1 gor~ie is the sarne si/e as Xenopus Myt-1 C'thor partial length clones have been 
identifie:J from breast cancer bone rrarrow and testes libraries 
30 Human Myt-1 kinase c-f the invention is structurally related to other prote-ns of the Wce-1 farmily of kinases as 

shown by the results of sequencing the cDNA sequenc:o set out in Figure 1 and also SEQ ID NO 1 It contains an 
open reading franne encodirng a orotdn of approximately 479 amino acids Human Myt-1 kinase has 69 5'''o ammo acid 
siriiilanty [SO identity) tc- the Xoncpus Myt-1 kmase The clone encodes the 5 conserved ammo acids 'epresentntivo 
of the distinct k nase domam ot the Wee-1 k naso farTiiiy it alsc ccmtains a putative transmembrane domain consistent 
with the riiombrane iocali/ntion ot tfie Xencpus Myt-^ which is a type II transmermbrane protein The c-terf^1lnal region 
of this hurran clone has several potential phosptic ry latic^n sites wh.ch are believed tc be involved in regulation of Myt 

Pcilv nucleotides of th,e present invention may be m the forn-^ o* RN A such as rrRN A or m the fornn ot L NA including 
for ,nstance cb'NA and genom c DN A cbtained Ly cloning or \: rod jced by chcm^ cal synthetic tcchniq jes or by a com- 
bination thereo' The CNA may be do ubie-slranded or singio-s" ^ndod S ingle-stranded DNA may be th e coding strand 
-^0 also kncwri as the sense s'.ra'^d or t may be ttm ncin-codmg ■ '' inu also refer'"od to as the nnti-scnse strand 

The cC'cJing sequence '■■vh-ch encodes the poivf: optide m-y oc 'Cieritical i.o the coding sequence of f'--c oolynucle jtice 
sh'cwn Figure 1 SEQ -Z'' NO 1 It ,^lso miay be a polynuc'c: t do with a differe--* sOnUence which hs result cf the 
redunda'^c^, ; degeneracy, cf the genetic code .-iso encooc^s ;'iO polypeptide of Figure 2 SEQ ID NC- 2 

Poiynuclec'tides of the present invention whii:h enccdc t^u: pijlypep'ide of Figure 2 may include but are not limited 
to the coding sequence fDr the ma'ure polypeptide by itscil th-e codmg sequence for the mature polypeptide nnd 
additional coding sequences and the coding sequence of the m.-tuie polypeptide with or without the aforer-neritioncd 
additional coding sequences together with additional ncm-coci r^q sequences Examples of additional coding sequence 
include but are not lirTnitcd to sequences encoding a le-jdcr or secrcto-y sequence such as a pre- c r oro- or preoro- 
protein sequence Exairipies of additional non-c::.ding sequo^-ces ^rnclude but are not luTiited to introns and non-cc'ding 
so 5' and 3' sequences such as the transcribed non-translated scauofnces that oiay a role in transcription and mRNA 
processing including splic ng and poiyadenylation signals i :r 'jx-imple for nbosome binding and stability of mRNA 
Coding sequences which prov de additional f unctionalitio n vso be incorporated into the polypeptide Thus for 
instance the polypeptide rnay be fused to a rriarker sequc . ■ is h peptide which facilitates punfication of the 

fused polypeptide In cerlain preferred embodiments of ti -. ;■ o mvcnton 'he marker sequence is a hexa- 

histidine peptide such as tnat provided in the pQE vector . - . A . described in Gentz £?r a/ . Proc Nad Acad 

Sci . USA. ^9S9 56 52Vr24 for instance hexa-histidino : • . • ^ oniont pur ification of the fusion protein in 

other embodiments the marker sequence is a HA tag ^ ■ ; .ponds to an epitope derived of influen/a 

hemagglutinin protein which has been descrit-od by Wi^s ' '^4 37 767. for instance Many other such 
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tags are commercially available 

In accordance with the foregoing the term "polynucleotide encoding a polypeptide" as used herein encompasses 
polynucleotides which include by virtue of the redundancy of the genetic code any sequence encoding a polypeptide 
of the present invention particularly the human Myt-1 kinase having the ammo acid sequence set out in Figure 2 SEQ 

s ID NO 2 The term also encompasses polynucleotides that include a single coi-itinuous region or discontinuous regions 
er-^codinq the polypeptide (for example interrupted by intronsj togoihei with .-iddiLiona! regions tha- also may contain 
coaing and/or non-ooding sequences 

The present invention further lelates to variants of the herein above described polynucleotides which encode for 
fragments analogs and derivatives of the polypeptide having the deduced amino acid sequence of Figure 2 A variant 

'0 ot the polynucleotide may be a naturally occurring variant such as a naturally occurring allel.c variant or it may be a 
variant that is not known to occur naturally Such non-natui !ly occurring variants of tlie polynucleotide may be inade 
by mutagenesis techniques including those applied to oc.Iynucleotides ceils or organisnns 

Arrong v--,r ants in this regard are variants that differ from ihe aforerrentioned polynucleotides by nucleotide sub- 
stitutions deletions or additions The substitutions deletions or additions may involve one or more nucleotides The 
variants may be altered in coding or non-cod ng regions or both Alterations in the codinq regions may produce con- 
servative or nr. rvccnsorvative amino acid substitutions deletions or additions 

Am'Ong thM particularly preferred embodiments o^ [he inverition m this regard arc polynucleotides encodifig polypep- 
tides having the ammo acid sequence ot hur^an Myt-1 kinase set out in Figure 2. variants, analogs, derivatives and 
fragments thereof and fragrments of the variants, ana'ogs and derivatives 

20 Further particularly preteaed in th^s regard sre pC'lynucleot'des enccding human Myr-1 kir^ase variants analogs 

derivatives and fragments and variants, analogs and derivatives of the fragments. wh<ch have the ammo acid sequence 
oi the human Myt-1 kinase polypeptide of Figure 2 m which several a few. 5 to 10 1 to 5. 1 to 3. 2 i or no annino ac d 
residues are substituted, deleted or added, in any cor-nbinatior Especially preferred annong these are s.lent substitu- 
tions additions and deletions v\'hich do not alter the prDpedies and activities of the human Myt-i kinase. Also especially 

0? preferred thi^ regard are conservative substitutions Most highly preferred are ptjlyr^ucleotides encoding polypeptides 
ti-ivinq the ammo acid se-quence of Figuie 2 w-lhout substitutions 

P-.M-i.-r- r,.^.ir,n. n O'r tccLiTiC T Is of ^^"ic ; t^i V c * i ri'O p^\\/r-\.r\--^(:)[\(:oi are -\{ io;}St 70^\. :dOr^t:Ca' 'C' -i pCilynjcli^- 
o' ide oricC'dmcnhc r jrman iviyi- 1 k nase pc)i ypopl. jc ; i.T vm; .^^ .1:^; ■ ..c-j.^. 'y^ : ■:. n :<-''- / --^ - ^ ^ 

cieotides which arc cormplementary to such polynucleotides More preferred are polyn uclec'tides that corr^pr se a regic^n 

30 that IS at least 50". > identical to a polynucleo;ide enco-ding the human Myt-1 kinase polypepi'de and pclynuc lootidcs 
C'Dmplementary thereto ^'olynucleotides at least ^0-^'.> identical to the s^me are oarticularly p:ef erred anc these wi'h 
at least are more particularly prefer-ed Furthermore 'hose with at least 97' o are hiijhiy preferred and those with 
a: least ■ are more highy preferred with at 'east 99"o be^ng the most preferred. 

Par'icijlarly preferred embodiments m this respect moreover a-e polynucleotides whicn encode polypeptides 

-"^5 which retri-n s jDstantiallv the same biological function er act.vity as the mature oolypepude encoded ty the cCNA of 
F'qure 1 

The presern invention further relates to polynucleotides th-f hybrid /c to the herein above-descr:bed sequences 
Ir- this regard tne piesent invention especially reln'os to polyn jcieotides which hybr-dize under stringen* :DnJitic;ns 'o 
tt,e horeu- ac.ove-acscrit.cc ^. o yi 'ucieo'.i'des As l eiem used -ho term '^trinpen- co'^ditions" means nyoi idi/ntion will 
-0 occui only if 'here ^s at ieas^ '^5"o and p^etc?rat:-ly -il least 97'\. identity cctween the sequences 

As di'.cu-sed a-:iditior-iai!y ric^ein recjardmg p :)lyr"! uclectidC' assays cf the invention for irrstar^co poly nuclO'Dt ices 
cjt tne mvr-nti.jt, r-is o scuoSC'O .-ibcvc m.iv Oc use-:! ^^s ^ybr-d /Hticu- prr,i:rs for cC-NA r,nd genomic DNA. tc liMila'e fuH- 
iLfigth -f )NA-:. ^nd genomic (.:k:;:ries oi-icc-ding hum. in Myt-1 «.;f:.ise nr\7' l?- isnlntc cl^NA r^nO Qe^'orr'-r r cr.co c! othioi- 
U'Cnes \\-]r:' y -ive a ^^igh sequorx-e sinrnlnnty to the nurnan Myt-1 kinase gene Such proC'Cs generally will con^p' se h1 
nasi b n.jcte.:-iMj^;. PiLlOi -u:;. s.cn p: w;i . , e ien^' ' r' -r on-des ---d -^^av ^^ave ^t !e,-vs! 50 cm-: ootides 
- -iriicuiai ly fi'i ■: t0( f c d prciOe s will '-inqe bolv^oC'n :1C' .-.nd 50 n:_.cieo*!dcs 

:ONA seqi:en-::H: to synthr^si/r' nc c hqon uc leol icf} mobe A lalzdod oiiq:-;"! ..iclcotide -^avinci a sci^rjef^cC' cc -mclcrT^c^r^laty 

-0 ontPimioc the mor'noers of the hbrnry to which the probe hybr c:i/03 to 

The polyrajcleotides and DC)lvpeptidcs ot tne preser^t invcr.t.O'-. iTViy ce cmf^icyea ,is rc;5':>.-i;cri ■ u. -^nr\ 
•,:.r.Hic; f.or discovery of treatments and diaonoslics to hunnan (J-scase .^^i furthe' discussed hero relahfv:^ to pclynu- 
cleotide assay s 

The fjolynucloC'tides m.-iy encode a polypcpt de which is ;he matuic protem plus additiDn.-jl .-imin;:) or carboxyl- 
terminal aminj ncicis or arTiu^o acids r'terior to the mature polypeptico (wher^ the niriture form has rniDre than one 
;-:c^-ypo;:tic:e cmii^ ^ ::r mstafn/C' "-uch soQuences r-i-.^-j pl^y h \ z>\c in paoressinq of a protein from precursor tC' a rTiature 
form may faci! t-ite pfOtein tf^-jfficKing m,iy pfOlDrTg oi sfioften L'fotcm ^"iri<f hfr.} of r^ny f.-icilita'.e m;-inipulatOf^ o' a ^:)'O!0ir^- 
for rissriy 3f production rimonq clhcf tl^i:r^qs As generally is the c--i30 U: ^ilu th.o ,^d■:]ltionai r-imif^o :iCido m.,-iv bo p^cc 
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ossed av\^.y f^om the ^'^aioiQ prcfe n by coliu ar on/y^cs 

A C'0C^_.'3C'^ C'C'-Cr^ ^-;nv;r^q '.'^ 0. 'T^.-itU^G ^C^^H Cf '.no pCiycepIiGG 'uSOCi tO CPG Cr 'rcrO p ^ OSOq L-Gr^.C G S r^ay CG r^O 

ir^HCtive form cf the colvpep^de When pr^soqucncGS ar"e renncvGd such mactivG p^e-cursors :^enGr^liy are activated 
Some c of loe prosoq^encos m.r::y De ^em^vcd before r^ctivation Generally 5L.ch precursors -^re caiioc proprcteirs 
^ !n 5um ri ooiynuciGCtide cf *ho present invention r-^.ny encc-de n rT,-iture proteir^ a matu'e p''ctein ol^s a leader 

scquGnce 'Which rnay be ^eforrcc to as a p^ep rotem'i a precursor c-f a mature protein -^.-ivng one or more prcsequen:GS 
which -ire net tne .eader sequences of ^ prcprotem or m preproprotom which is n precurs::r [d a proprc'em having a 
iGnder sequence and one or rr^ore pr^seq-^ences wnich genefally are removed dur ng processing sfeps thnt produce 
Hci.ive and rriature forms of the oo^iypeptide 

Polypeptide 

"^he present invention further relates to a human rvlyt-1 kn^so polypeptide which has the deauced ar^ino acid 
sequence of F guro 2 SEO ID NO 2 The ent on also relates to fragments analogs and derivatives of thereof The 
terrr.s "fragmciit " "derivative' and "analog" when referung to the polypeptide of Figjre 2 nnean polypeptide which 
retaii^s essentially the same biological funcnon or activity as such polypeptide i e functions as a MytO kinase or 
relaif^s the abi ity to bind any receptors or bind-ng iTiolecules even though the polypeptide aoes not function as the 
en^-yme Thus an analog nc ludes for exar-npio a proprotcin which can be activated by cleavage of the propotcin 
portrjn to produce an active nnature oolypeptide 
~o The oolypeptide of the present invention may be a reconnbinant polypeptide a natural polypeptide or a synthetic 

pclypeptde In certain preferred erribodir^^ients t is a recombinant polypeptide 

The fiagnnent derivative or ana og of :hc polypeptiae cf Figuie 2 nnay be (i) one in which one cr more of the -imino 
acid residues are substituted with a conserved or non-conser\'ed annino acid residue (preferably a conserved ^mino 
acid residue; and such substituted ammo acid residue may or mriy not tDe one encc'ded by the genetic cocie (n) Dne 
in which one O' more of the aminC' ac id residues includes a substiiuent group iiii) one in wh ch the mature pC'ly pep tide 
IS fused with another connpound such as a cofTipound to increase the half-life of the polypeptide (for example poly- 
etnyiene glycol) or (iv) one n which the aaditicnal annino acids are fused to the mature pclypep'ide such hs a eader 
or secretory sequence or 4 scq^^ence whion is employed for pur:tication of the rTiriture polypeptice or a proprotein 
sequence Such fragrrents derivatives and analogs are deemec to be within the scope of tncse skilled m t[>3 a't from 
the teachir^gs nerein 

Amcng the particu-ary preferred embodiments of the invention in tfiis regard aie polypeptides having the ammo 
acid sequence of human Vlyt-1 kinase set out in Figure 2 as SEQ ID NO 2 variants analogs derivatives and fragments 
thereof and v-inants analogs and derivatives of the fragments Further particularly preferred embodiments of the 
invention ■n th s regard are potypept des having the amuio acid sequence of humar^ Myt-1 kinase variants analogs 
JS derivatives and fragments thereof and vanan's analogs and derivatives of the fr^gnnents which retain the activity.' 
function of this en/yme 

Among preferred variants are those liiat vary from a reference by conservative amino acid substitutions Such 
substitutior^s are those that substitute a g.vcn ammo acid in ri polypeptide by another arm i no acid cf iike cfiaractenst cs 
Typically seen as conservative substttutio'^s are the replacements one for ar^othor ^mong tl^e aliphatic arr^no ncids 
JO AU Va! Leu nnd He interchange o*' the hydroxy! res dues Scr anc Thr exchange of the acidt: residues Asp and Glu 
substituticn oetween the amide resioues Asn ai'd Glri e<ch-inge cf the basic residLics Lys ^nd Arg and ■ eplHCCf^^ents 
-i'-'-'cng the -rcniattc rosiOucs Phe ai^.d 

"urthcf" Orif ticular !y prc-ferred 'rMms ro :;.-;rd arevariarUs Hcalcgs. deriV.ntives and fragrmonts ano Vr^nafits aiiaiogs 
and denvritives of the fragments having the ar-n-no acid sequence of the human Myt-1 kinase pclypeptide of Figure 2 
in which several a few 5 to 1 0 1 to 5 1 to- 3 2 1 or no amino acid residues are sub stituted lieie'ed or added in any 
cc'mbination Especially pre'er^ed ar^nong f'ajse are silent substitutions additicms and delet-ons which do not alter the 
properties anc activities ot the enzyme A so especially preferred m this regard are conservative substitutions Most 
highly preferred are polyocptides having the ammo acid sequence of i^igure 2 SEG ID NC* 2 witlicut substitutions 

The polypeptides and polynucleotides of the present iriventiC'h a^e preferably provided in an isolared form ai^d 
^0 preferably arc purified to homogeneity 

The polypeptides of the oresent invent-:n include the polypeptide o' SEQ IL' NO 2 (in particular the mature polypep- 
tide) as weil as polypeptides which have at leas* 70"o ident-ty to *he polypeptide of SEQ IE NC' 2 and more preferably 
at least 90"o similarity > more preferably at least 90''o identity) to the polypeptide of SEQ ID NO 2 and still more preferably 
at least 95^\. similarity (st II more preferably r^t least 95°o identity) to the polypeptide of SEQ ID NO 2 and also include 
^5 portions of such polypeptides with such portion of the polypeptde generally containing at least 30 ammo acids and 
more preferably at least 50 ammo acids 

Fragments or portions of the polypeptides of the present invention may be employed for producing the correspond- 
ing fuli-leng'h polypeptide by peptide synthesis therefore the fragments may be ennployed as intermediates for pro- 
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ductnq the full-length polypeptides Fragments or portions of the polynucleotides of the present invention may be used 
to synthesi/e full-length polynucleotides of the present invention Fragments may bo "freestanding " i e not part of or 
fused to other ammo acids or polypeptides, or they may be comprised within a larger polypeptide of which they form 
a part or region When comprised within a larger polypeptide the presently discussed fragments most preferably form 

5 a single continuous region However several fragments may be cor-ipiised vvithm a single larger polypeptide For 
instarco certain preferred ennoodirments relate to a fragmeni of d iiuinan rvlyt-^ l.inasc oolypopt'dc of the present 
composed within a precursor polypeptide designed tor expression m d noc=t and having heterologous pre- and pro- 
polypopt:de regions *used to the annino terminus C'f the human Myt-1 kinase fragment and an additional region fused 
to the carboxyl terminus of the fragment Therefoio fragments in one aspect of the meaning intended herein refers 

w to the pcrtion or portions of a fusion polypeptide or fusion protein dcnvcd frDm human Myt-i kinase 

As representHtive examples of pclypeptide -r^igments of 'he invention, there may be r entioned those which h^ve 
frorTi about 5-15. 10-20 15-40 30-55 41-75.41-80 41-^^0 50-100 75-1 00 v^OM; 5 100-U:5 and 11 0-1 1 3 arnino acids 
ir-i length 

In this context "about" includes tne particularly recited range and ranges larger or smaiiei by several a few 5. 4. 

''5 3 2 or 1 ammo acid residues at either extreme or at both extremes For instance about 40-90 amino acids in this 
context means a polvpoptide fr.-jgr-nent of 40 plus or minus several a few. 5, 4 3 2 or 1 amir^o acid 'osidues to 90 plus 
or rininus seveial a few 5. 4 3 2 or 1 ar'ninc acio ■esiduos i e ranges as broad as 40 r^- ^us sevcai ammo acids to 
go plus several ammo acids to as narrow as 40 plus several ammo acids to 90 rninus several ammo acids, Highty 
prefcred in this regard are the recited ranges plus or minus as many as 5 ammo actds at either O' at both extremes. 

20 Particularly highly preferred are tf^o recited ranges plus or rninus as many as 3 annino acids at d'her or at both the 
recited extremes Especially p.-irticularly high'y preferred are r-inqes plus or mm us 1 arr- ^-o -icid at either or at both 
extremes or the recited ranges wah no additions or dciet-ons Most highly preferred of all m this regard are fragments 
fromabout 5-15 10-20. 15-40 30-55 41 - 75. 41 -90 41 -90 50- 1 00 75- 1 00 90-1 1 5 100-125 and V. 0-1 1 3 ammo acids 
long 

S5 Amor^g especially creferred Vagmcnts c-t the invention are truncation mutarits of huir-.rin Myt-1 kinase Truncation 

mutants ncluoe hur^^an Myt-1 i^.'n.^se polypeptides having the ^mino ^cid sequence of Figure 2 o' of variants or de- 
-■v-nvcs -^-^e'e-f <.-x(~o[-.t inr ccloiiur. jf cc-':! r l-Clis scr-?s ■ )! fosidijes th-ii is a -■c^c^tin j ous regiin part or port. on) 
tfiat includes the -imino to nniraj i cr .ri cori in j;.;c.s l v. t . ..^.^rS th^i! =:'.v,= ..wC: i-'.rr-- <v' ' 'f ' aoi .hi--- 

tiunc aticm mutants dc-ati on cf twc ccntinuous series of residues one including the ar7iino terminus and one iricluding 

30 \he c-ifboxyl terminus Particularly prclerrod tragments of the membrane bounj en/yrries of this invention include 
soluble fcrcns of the cm/yrne c^mpusmg the extr^icei'ular domani without its atter^ oant trails '^lembra'ie af .d cytc:[:lasm'C 
oomains or transm:embrane reg on delctic^ns losuhing -n .-in cn/yme r which the extr^cel ■-■a^ dom,-iin is fused directly 
to the cytoplasmic domair See for example published POT -ipo-icatton number W094./03620 Alternatively, fragments 
of the present invention include deletion of the tr-.nsmcmbrane region only and retention of at least pnrt of the cytc- 

35 plasnnic domain itself or fusion with at least par: cf an altem-ito c y^nplasnnc oorrain as described n W096 04332 
PragmcfVs having the 5i/e ra^igo^ set cut above -i-e also pre'errod emboiiiments of trunc ,-ition Var^ments which aie 
cspeciaJIv prefGr-cd an^ortg ffagrrents qenera'ly 

Also pre*'erred in this aspect jf the invention -ire fragments c ha^acter./ed by s:ruc:ur ^il cr 'unctional aUnbutes -.4 
rium.'ir Myt-1 Kinase Ffctoneci O'-^codirr or of "'e inventiori this ^c:5a•■d mc'udo fragments th.-it comp-ise alpha- 

-0 helix an:! alpha-hrhx fcrr-^ing -eg-ons ' ''Hlpha-reg'ons" i beta-^hoet and beta- sh eot-tormiri g regions ("beta-regions'' i 
:jrn and turn-fcrrnir^g regions ("'tuin-roL^Kjr^'s') coJ .-^nd coil-fC'rr'nir g regions ."coi -''e :]ions^' ) nydrophiiic regions hydrc- 
nnooic roQioi ,^ lOh n .^f[ pjn ^..^ . t hi : r c ::^cr: £ bct^: ■■--p^'pHU-Mr r..g,r,n:; f 1 c X I D 1 o i 0 o .c o s - 1 rc:C0-fc r'm 1 n g rog I cn s -m J 
^-^lgh ^rMigenK^ inO(JX fcqicns o' i" i.mirin Mvl-* Kin.iVj 

An^C'n:^ taqhly pmfer'od ! 'H(.^'rienls *hi)s rci:j.-ird am ino^c tnat corrprise -oijions ci n irrinn Myt-1 kin.-.se th.-it 

C onioinC' Suvei."ii ^Li uL-io i. J' lu. Ji ... ..o o:^w., .. 1 ■ • . ■ - ■ ;l ^ . -w.. ....:v. .-i^. ....... ..... ^ ■ 

W'th n .H i^rgp' pclvocptiCc oi :r oo Cy oc isc 1 v o E n O'clo-O'- ^rKr^^on^ o' the prr>c.:,nt invcm on as discussed abcvo 

I ^ 1. . ■ . , ... . ; ^ , *^ -''^ ^r^' -.1 It .^t^ -wn r . K-jHidifiCJ fraomic-fTS 

If^ QOfCfHl 

r jiL^i pi o!of ■ CO r o:j ^:.nb . i; ' : r -n ■■c::./: .c: v : ■ c _- .. ' c y ^ ■ W,-,: c 'C'Cv^'.^ ''"^ 1-1 ■ 

nrp tr;^qmont^ in^! have .-i chorr Oil h;:/cq;:al or other .-ct'Vity of humnn Vlyt-1 kir ^so including rnoso with ,-: sir'^-H.-jr 
activity or ^n imprDvcd ac:tivity C'l with a docfcastJCi unot^siint: -e rictiv' ly H,gt" iy piclerioa h-:M., -u^.ifd .-i^o fraqm.:n*3 
th.Ht r-c^nta'r^ mgions that -ire homoloqs in sequeri:c- cr in pcsrjon c i in ooth stoqu-aice nnd pcsitn.^n to active reg-ot'S 
of related polyp(}ptidos :-.ucn -iS tuicnan Myt-1 Kinase A[ru.)iKj p.^M!Cu:.-ihv pic:c::c;d liagmcils ir" 'hM-so rcgnids -ro 
truncH'.ion mjtants hs d scus.3ed r:bovo or fragments corTipncing cytoplnsmic ti ansmor-nbranc or extracellular do- 
3S mains 

It will be .iporcciatod -hat Ino mvonthjn also re'.-jtos to -imcnq o:^;C's polyfVjch:)C tides enccding the aforemcntionod 
t',-iq!Tient3 pclyr-.:clco- 0 :3 Iti.it -'vcidi/o to poiynuc-rohdce^ ■-ncodinu '^^c *'.^cr^^cnts o-irfcuhr !y I'^ose Ih^t ^-^ybnai/e 
ur-Jcr stiinqcnt -onditions ir^d polyf^uc^oct idcs ^uch ,^s PGR pntriem for .-irrphfy ir^g polynucleotides that encode the 
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imqments In tncse ^eorirds prcTorrod poiynucleotides -iio those t^al correspond !o the preforrod ^^^gmonts dis- 
cossGd -^ocve 

Vectors, host cells, expression 

^he present iPVGP* rn rilso relates tC' vectors v.'^^^ch c^nt-iin pclynuclectides the present invention ""'C-st cells 
vvhicn -re geneni:aily erqinoored witn vectors of the invention and the prcduction of polypeptides of tne inventiC'r^ by 
recomtin-^nt techniques 

Host ccNs can be c^eneticn ly engineered to :r^corporate polynucleotides and express polypeptides of the present 

'C invention For inst<:ince polynucleotides r"^ay te introduced mto hcs' cells usmg well knov\n techniques of ir^fection 
fansGucton trnnsfectic^- transvection ar tr ar" sforr^ation The poiyn j cleolidcs riny be introouced alone or v. ith other 
polynucleotides Such C'ther pdynuc'eotioes rTiny be introduced indeoendently co-mtroduced or introduced lomed to 
thie polyn jcleotides of tt ie invent on 

Thus for irs:ance polynucleotides of the irvvcn' on may be transfeoted inic host cells vvit-^ another separate ooly- 
nucleotide encoding a selectable rTiarker using standard techniques for cC'-transtcction and selection n for nstance 
man^malL^n cells in this case the polynucleotides generally will be stably mcoiporated into the host cell genome 

Alternatively the polynucloolides may be omed to a vector ccn^Hining a selectable marker for propagation \n a 
host The vector construe:! may be introduced into host cells by the a'c rennentioned technicues Generatly h plasmid 
vector s introduced as DNA in a orecipitate such as a calcium phosphate precipitate or in a complex with a charged 

~o hpid E GC'.rcooration may also be used to introduce polynucleotides into a host If t*^e vector is a virus it may be 
packaged t vitro or introduced .nto a oackaging cell and the packaged virus may be transduced rvo colls A wide 
variety c-f lechciiques sui'able t'Dr rriaking oolyn jclcctidos and for intrcduc ng polynucleotides into :cits in accordance 
with this aspect of the mventio-n are well Known and routine to those oi smII m the art Such techniques are reviewed 
at lc*"^th in oarmbrook era/ wf"iich is merely illustrat ve of the many labc^ratory rnaciuals Uiat detail those tecnniques 

n accC'idance with "his .-ispect of the invention the vector r'nay be for oxar'nple. a plasmid vector a single- or 
aouble &tr4rided phage vector or a single- or double- strar'ded RN A or ON A viral vector Such vectors rray be introduced 
into colls as polynuclooudes preferably DNA by well kriown techniques for mtrooucinq and RNA into- cells The 
vectors m trie case of phage and viral vectors rray also be and prcterably are introduced into colls as packaged or 
encapsidatcd vir js by well known techniques for infection and transductiC" Virri! vectors may be replication competent 

-^0 or replic^t;c>n defective In the latter case viral propagatic-n gene-allv wil occur only in complen^entinq host cells 

Preferred among vei:tors in icertain respects are those for expressiorT of polynucleO'tides and pC'lypeptides of the 
present invention Geneially sjcn vectors corriprise cis-acting centre^' regions effective tor exoressicn in a host oper- 
atively lin^^.ed to the polvnuclec'ticie to be expressed Approprate trans-acting factors are other supplied by the host 
supphed oy a complermenting vector or supplied by 'he vectoi itself .pon introduction into the host 

o5 'r cer'-i-n preferred cmDodimionts in this regard the vectors provide tor specific expression Such specific expres- 

sion may bo inducible exorossion or expression only in cer*ain types of cells or oC'tn inducible and ccli-spec ific expres- 
sion Particularly preferred armong inducible vectors are vectors that can be nduced to express a pro'eir^ oy environ- 
mental fac'.c-rs that are easy to r'nan:pulate such as ter'^pera- uro ana nutner^t additives A variety of vectc^rs suitable 
to this aspect of the invention includ ng const tutive and inducible e>:f;ression vectors ^or use \n prokaryoti'O ar^d oj- 

^0 haryotic bests, are well -nown ar-:d employed routinely by those of 5^< h -n the art 

Tno e-^qin cored ho-^i ceils can bC' cultured in c O'^iver' tiO'n.-J eiutrie-r rr-(odiH wmeh \r<-iy be modified as .-ipprC'C'r inte 
for r!(v ri'iK-i ac'ivatma prcrr'C'ters selecting t r -insfc-rmrtnt s o^ arnplifyng genes e'uiture coriditions such as temper^ 
ature pH ,-if^dthe hke p'cv'iously useo w^th thcf"-ost 'CCHl sc^lected fc^- exp- osiioni gencrahy will be suitable for expression 
of polyoeptides of tne pr esent invention as will be apparent to those of skill iri "he art 

■^5 A gre.^t variety of exoression vectors earn be used to express a polypeptide c-f the invent^cin Such vectors include 

chromosomal episomai ind virus-derived vectors e g . vectors derived frorn bactenal piasmids bacterophagcs yeast 
episorres yeast chromosomal elements ^nd viruses sucn as baculov '"jses papova viruses S\/40 vaccinia viruses 
adenoviruses fowl pox vr jscs pseudorabies viruses and retroviruses and vecto''s derived fr-om combinations thereof 
such as tficse derived frcm plasnnicJ and bacteriophage gor'etic e ements ccsmids and phagemids Gor^erally any 

^0 vector sur.ible to maintain propaga'o or express pC' yn jcleotidcs to O'Oduce n polypeptide :n a host may oe used for 
expression in this regard 

The appropriate DNA sequence nnay be insertc^d into the vecter ty any of a variety of well-known and reiutine 
technicues In general a C)N A sequence for expression is joiried to an e <pi ession vector by cleaving the DNA sequence 
and the expression vector with one or more restriction endonuc leases arid tnen jC'ining the resti iction fragments together 
using T4 DNA ligaso Procedures fcr restriction and ligation that can bo used to this end are well known and routine 
to those ot skill Suitable proccdu-es in this regard and fc r cor^structin g expression vectors using alternative techniques 
which also are well known and routine io those skilled in the art are set forth in great de*ail in Sambrook et al 

Tfie CNA sequence m the expression vector is operatively linked to appropriate expression control soquerncei s) 
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including for instance, a promoter to direct mRNA transcription Representatives of such promoters include the phage 
lambda PL promoter the E colilac trpanc tac promoters the SV40 early and late promoters nnd promoters of retroviral 
LTRs, to name just a few of the well-known promoters It will be understood that numerous other promoters useful in 
this aspect of the invention arc well known and may be routinely employed by those of skill in the manner illustrated 

5 by the discussion and the examples |-ierein 

In general, expression constructs will coniain sites lof liaMScnption ini'iation and termination and in the ! ranscfibed 
region a nbosome bincing site for trar^slation The cooing portion o^ the maturo transcripts expressed by the constructs 
will include a translation initiating AUG at the beginning and a termination codon appropriately positioned at the end 
of the polypeptide to be translated. 

to In addition, the constructs may contain control regions that regulate as well as engender expression Generally 

in accordance with many cc^mmonly practiced procedures such regions will operate by controlling transcription Ex- 
amples include repressor bmding sites and enhancers, among others 

Vectors for propagation find expression generally will inc'ude selectable markers Selectable marker genes provide 
a phenotypic trait for sc'ection of transformed host coHs Preferred markers include but are not limited to. dihydrofolate 

/5 reductase or neomycin resistance for eukaryotic cell culture and tetracycline or ampicillin resistance genes for cuitunng 
E CO// and other bacteria Such rTiar^ers may also be suitable for amolitication A.ternatively. the vectors may contain 
additional imarkcrs for this purpose 

The vector containing a selected oclynuc leo:icJe sequence as described elsewhere he-em as wet! as an appropriate 
prorTioter and other appropriate control sequences may be introduced into an appropriate host using a variety of well 

20 known techniques suitable tor expression therein of a des'red polypeptide Representative examples of appropriate 
hosts include bacterial cells, sucn as E. coli Siroptomyces and SalmcneilH lyphimunum cells: fungal cells such as 
yeast cells insect cells such as Drosophfla S2 and Spodoptera Sf9 cells: animal cells such as CHO COS and Bowes 
melanoma cells and plant colls Hosts of a gre-it variety of expression constructs are well known and those of skill 
will be enabled by the present disclosure to loutinoly select a host for expressing a polypeptide in accordance with this 

-5 aspect o* the present inveniion 

ivloro particularly the present invc-rtion also includes recombinant construe ts such as expression constructs corir 
OM?,;r^ cn.i {_.[ :r\c-c o: '-"C' ::uc--'c^-"; dc-Ecnced il.v-ve 1 ^"'o co'istru<:ts ccm[-.nsc a vcct:;' such -iS a olasfTiid or virat 

VOCIC-" !! U: vVl liCr i b'.'oM .-I o'J -v^t. i iCU i; ;v = : - .....v. ^ . i ■ ' - ■ ■■ ■■' 

reverse or'CntatiC'n In cert.iin crcfei-ed embodiments in rnis 'ogara the cor'istruct furtho^ cor^nprises regulatory se- 
s^o quences including, for example n pi ccnotci. operably linked to the sequence Large r^urnbers of su table vectors and 
promoters are knov.n to those of skm in the art and there are iT,any comi7ie;c rally rivailabie vectors suitable for use in 
the present invention. 

The following vectcrs which a-e eonnmerc lally available a-e providea by way of example Among vectors preferred 
for use 'r bacteria a-e pOE70 pOE60 ane) pQE-9 available trom Qiaqen pBS vectors Phagesc'ipt vectors. Bluescript 

3S vectors pNHSA. pNH16a c\H15A pNH4t A available -rorri Stratagene --.nd ptrc99a pKK223-3, pKK233-3 pOP540 
pR T5 :ivai!c;ble from Pha-'^MCia Afnong prefermd eukarvotic vectors are pWLNEO pSV2CAT pOG44 pXTi and 
pSG available fr:m Strntagene. an-J pSVK3 pB^V oMSG ar^d pSVL a\-aiirible fronn Pharmacia ^h.-se vectors are 
listed so.eiy by way of lilustr.ition of tt" e many corr.merc rally ava Inble rind we^l ^nown vector s that are available to those 
of sk I ir the art ror jse in ,i.c:oidar' :o withi 'tiis iSpect of 'no present --^vont'on It will he appreciated ti-iat any (::ther 

-0 ptasmid o- vector suitable f:ir for example mtroduction r-naintenanco prcpaqation or expression of a polveuc lo'^tide 
or pc :ype|:: tide ol the invert. on in host may be iisoo in this asce::t of the* mveritic-n 

ric^mott. r ic:,icns c^ic ':e 'o'cc^'^d ^^C'^^" •-■^■y le^ired eienf^ js no vr^c'e.rs ttiat cornain d repoi ter transcript on uni* 
iacki-q ri oromoter -Dgion ,.jcn ch^ j',-;mphor^:iC cl ace:yi r r.Hr- sfernse- "ZA^"'- ti^nsc r lO' ,on unit de-wn strcnrT^ of 

rostrctic^n si^c or sites fc^r 1. 1; rodue rrij a canddale promoter fra'-rTTcn*. i e i t^agme-nl that may contair' a p:omotcr As 
.:,'AC.; rncvvn :; ■!■ o::u^t!on o v'-.^ ;c o' -i r—'-r-r' nor'air" rv:: ^' :-iur 'iC 4 -i' thC' i ^^strT ti."^n site jc stf c-irr of the C AT 
Qonc or':i, ruers oroduet.er of CAT ,c:;v!y /-h-c- c-i- oo :^c^-c^c:J by sl inijnmJ CAT hss ^ys Vectors suit.-iblG to tnis 



for oppression of oclynuc-cot dos :f the present ir-.vonlion i-. :!:je:o rot cr^iv ■veil -.now^ ar^i -o^diiy ^v^iGbic crcmetors 

Arre-ng known bacteru-^ oromoters suitable ^or exp'esson of polynJC ■ectides anc po ypeptides in accordance with 
the present inventien are me E. eo/' ihci -r-d ac Z pio-iioic-s ihc i3.-ir;j / proer^eiers wo gp: p'c^-Keo^ V^q .^r-o..- 
PR PL rMOi'noters arid the 'rp pror'netcr 

Am.ong kriov\r^ oukHryitic prc^mC'tors suit.itj:e iri lm s iogn;a -i;o Ir.c ;.:MV mm DOi.-ite enriy p^orvoi-:! '.I't- HoV In-y- 
midine kinase promoter the e^rly and l.-Ue SV40 promoters the prcunC'ters of retroviral LTRs 5uch as ti^ose ct the 
Rous Sarcor-na VirusC'RSV) and r-nctallothionem prcrnoters such as the r^^ouse metalloihionem -I pronnoier 

Seiec-ion of appropriate vectors .-ind f-'forr^jtcrs 'or oprrssiorn ,i host ceil is a well knov\n procedjre and the 
reauisito teehr^iquGS for c or^sti ucti Dr: o* expression vectors -M:oduc' '-i of ftio voetor into the nost anei expro'=^sior-i m 
tt^e tiOit .-iie routine skiNs in the art 



13 



BNSDOCID <EP 'j«35937A^ J_ 



EP 0 835 937 A2 



The orosent -nveption also ro'ates \ z- hcsl colls containing the nbcvo-descn^jcd constnjcls ^no host ecu car^ ce a 
r.gner o^-aryotic eel! Such as a y^af^maMar ce'l '-i \o\\0( eukaryol,: co'i sucn as a ycasi co;i or h ^rokaryotic ccii 
such as a oacTG^ia' cq-\ 

Introd.ctiO'^ c' the constr:.ci ;ntc the hcs: cell cnn be effected by caicum pnosphate trans^oction AE -dex'.ran 
s mediated 'ransfection cationi-: lipid-mcdiated transfection electroporation transduction infection or other [mo'hods 
Such nnetl^ods are descried o w.any standard labC'ralcry fiianuals 

Const- jcts in rest coiis Can De .^sed m a conventional n->anner to p reduce ine gene product encoded by the re- 
comb rant sequence Alternatively the polypeptides of 'he invention can be synthetically produced by co^^-ventiornal 
oeot'Ce synthosi/ers 

?c IViatu^e proteins ca-' be expressed m ma-rimalian :ells yoast bactcna or other cells under the control c-* apcro- 

O'-i.ile p^cr-noters Ceil-free translation systems can also be employee U produce such proteins using RNAs der ved 
from the CNA constructs of the present nven:ion Appropriate cloning and expression vectors for use with pr:"^aryotic 
and eukarvctic hosts are descabed by Sambxc-K et a/ 

Generally ascombmant expression vectors will mc ude cagins of replication a prorTioter derived from h h-ghly- 

■ ^ expressed gene to direct transcription of ^ dowr^stream structural sequence and a selectable marker to permit ■ sola! ion 
of vector contaiian g cells *ollowing exposure to the vector Annong suitable promoters are those derived from t^-^e genes 
that encode glycolytic en/ymcs such as 3-phosphoglycGrato kinase ("PGK") a-factor acid pnosphatase -^nd heat 
shccl- oroteins ar^nong others Selectable m.-ir-,e^s nc'ude 'he ampicillin resistar^ce gene of E co// and the l^pl gone 
of S co/0'/'S/a^^ 

00 ^ranscr ption of DNA encoding the polypeptides of the present mventon by higher eukaryotes may be increased 

by nserti^g an enhance r sequence into the vector Enhancers are cis-acfing elenrients of CNA usually from about 10 
to 300 bp that act to increase transcriptional activr.y of a promoter m a given host cell-type Examples of enhancers 
iriclude the S\/40 enha-^ce- which is located on the late side Df the replication origin at bp 100 to 270 the cytomega- 
lovirus eady prcrmoter (^nhancer the pc-iyoma enharTCO'' on the late side cf the ropiicatiorn origin and adencvirus en- 
hancers 

A pC'iyn jclcotide o* ttie invention encodifvg the tioterologous staictura: sequence of a polypeptide of the invention 
generally wii) bo inserted into the vecticr using standard techniques so that it is operably linked to the promioter tor 
expression Tne polynucleotioe wil; be positioned so ti^at the transcriptic n start site is located appropriately 5 to a 
ribosonne binding site The ribosome binding site wiit be 5' to the AUG that initiates translation of the polypept de to be 
-^c^ expressed Generally tf^o^e will be no otner open read'og frames that begi'-' with an initiation codon usually AUG and 
lie between tne ribosome hind ng si:o a'^d the initiation codon Also generally thee will be a translation step cC'don 
at :he end of the polypeptide and a polyadonylation signal and transcription termination signal approeriately disposed 
at the 3' eiid of the trar^scribed region 

ApprC'pri^te secretion signals r'nay be incorporated intc- -he expressed polypeptide for secretion of the trnnslated 
pro;te.n into tne lumen of the endoolasmic reticulum the penolasmic space c r the extracellular environment The signals 
may be endogenous to the polypeptide or hotof cilogcius 

The polypeptide m -ty be expressed m a modified form such as a fusion protein ^nd may include not only secret'C'n 
siqnals but also^ additicna heterologous funclncna. regions Thus for c<annple a region of additional ammo acids 
partic ulai ly ciiarged am.no acids mav be added to the N-term-nus of the polypeptide to improve stability and persistence 
^c m 'he hcs' cell during pur if :at on or subsequerv. handhng and storage A region may also be added to the pclypeptido 
to fac:iiitate pur ric-^ition Such regions may be -emoved prior to fma preparation cf the polypeptide The cidditic^n of 
pco'ide '-"oietios tc* povpeptiJes tc engender secreticn or excretior'i to :rnprove 3t.^blllty and to facilitate pui ■fication 
'-imof*q others -i'L- far"T"!!'-if araj rc-u'i'^o techr" iC'„;':iS n tne a^t 

Suitable prokaryotic hosts for propagation maintenance or expression of polynucleotides and polypeptides in 
accordance with the invention include Escherichia coh. Bacillus subtilis and Salmonella typhimunum Various species 
of Pscudomonas. Streptomyces. and Siaphyiccoccus are also suitable fiosts in tnis regard Moreover many other 
hosts aisc' h.nown to thcise of skill may be employed in this regard 

As a repf esentative but non-limitinq example useful expression vectors for bacterial use can comprise a selectab-e 
marker and bacter.al origin of reolication derived frorr corpmercially available plasmids comprising genetic elements 
^0 of the wo'l known cloning vector p3R322 (ATCC 37017) Such commercial vectors include for exannple pKK223-3 
(Pharmacia Fine Chorr.icals Uppsala Sweden) and GEM1 (Promcga Biotec Madison Wl USA) In these vectors 
the pBP322 "backoone" sections are combined with an appropriate promote-" and the structural sequence to be ex- 
pressed 

Following transf crnnation of a suitable hos! strain the host strain is grov^n to an appropriate cell density Where 
the selected promoter is inducible 't is .nduced by appropriate means (o g temperature shift or exposure to cherTiical 
inducer) and cells are cultured for an additional period Colls typically then are harvested by centnf ugation. disrupted 
by physical c^r chonnica' means and the resulting crude extract retained for further purification 

Micfcbial colls employed in expression of proteins can be disrupted t;y any convenient method including frce/o- 
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thHw cycling, sonicaticn mechanical disruption or use of coll lysing agents Such methods are well known to those 
skilled in the art 

Various mammalian celt culture systems can be employed for expression as well Examples of mammalian ex- 
pression systems include the CI 27 3"'3 CHO HeLa hurran kidney 293 and BHK cell linos and the COS-7 line of 
5 monkey kioney fibroblasts descnoed by Glu/man era/, Co!i 1931 ;?3 1 75 

Mammalian expression vectors will coinpnse an origin of replication a suitable promote' and enh;^ncor and any 
necessary ribosome binding sites polyc^denylation Sites splice donor and acceptor sites transcriptional termination 
sequences and 5' flanking non -transcribed sequences that are necessary for expression fn certain preferred embcd- 
iments DNA sequences derived frorr^ the SV40 splice sites and the S\/40 polyadenylation sites are used for required 
/d nc'n-transcribed genetic ctennents 

The hurTian Myt-1 kmase polypeptide can bo recovered arid punfied from recon^binant cell cultures by well-known 
methods including ammcn um sulate or ethanol preoipitanon acid e;K'ract(on anion or cation exchange chromatog- 
raphy phosphC'Ceilulose chromatography, hydrophobic interaction chromatography affinity chromatography hydrox- 
ylapatite chromatography and lectin chromatography Most preferably, high pcrfotmance liquid chromatography 
?5 ("HPLC") IS oinployed for pur'tication We-I known techniques tor refolding proteins may be employed to regenerdte 
active con*ormation when ihe pC'lypeptide is denatured during isolation and or ;jurification 

P^iypoptides D- the present invention include naturally purified polypeptides, polypeptides produced by cnerriical 
synthetic procedures and polypeptides produced by recor^ibinant techniques trom a prokaryotic or eukaryoiic host 
including (or example bacterial, yeast higher plant, insect and marTir^'alian celis Depending upon the host employed 
20 in a recombinant production procedure the polypeptides of the present invent on may be glycosylated or non-glyco- 
sytated. In addition polypeptides of the invention m.ay include an iriitial rTiodified rrethionine residue in somie cases 
as a result of host-medialed processes 

Human Myt-1 kinase polynucleotides and poypeptides may be used n accordance with the present invention for 
a variety c' applications particularly those that make use of the chemical ana b:-jlogical properties of the enzyrme 
-'5 Addit ion I applications rebate to diagnosis and to treatment of disorders of cetis tiss-^es and oiganisrms These aspects 
of the inventicn are il'ustfated further by the foliowi no discussion 

Polynucleotide assays 

30 T-i:& irivcfMion :s aisc related to the use of human Myt-1 kinase pci^yni jc teotides to detect compiemontarv polynu- 

cleotides f .^r use tC'r exmnpie as a diagnostic reagofit Delcction of a -nutated fo'-rr: o* ■■■urTan Myt-1 -inase HSrOCiated 
With a :Jy5-unction vvi;l provide a d- agnostic tool '-at can add to or define jiagnrsis of a disease or susceptibility to a 
disease wtach results from under -expression, over-expression or altered expression of human Myi-1 k nase Individua.s 
carrying miutations in the numan Myt-^ kmase gene may be detected at the DNA ievel by a variety of techn-ques. 
Nude c ac'ds for diagncsis may bo obtained Uo\n a paiierit's cells ^u;:h as fr'o-^ blood urine sahva tissue biC'psv or 
auiopsy material "^he :^encm'C INA may bo usea drect'v for detectiOfT or f-iay be amplified on/ymatically by us rg 
POP pnor rc.analysis PCRiSaik a/ Nature. 324 163-166) RNA or cDNA may a so be usee in s.milar 'ash^on 
As an example P3R p'lriers corrip err-entary to V-^o nucleic acid encodin:^ hunnan Myt-1 kinase can be used to identify 
afi'j -:-alv.'e '"iUf^an Mv* "! kinase r-yprossion ac! j rr utatM/'-^s ^of e^arTiplo deietic^ns and insertions can bc: "j£:ected 

~o bv a change in size of the arrpliticd product in comparison to the norrral genotype Fomt mutat'ons can bo identit-ed 
by hvon Ji/ing amp-ified [jNA lo i.^c olatseled Myt-1 k nase hNA or radiC»laboled MyM k-nase .-dnttsense DNA sequcfic- 
o<:^ Qoa.^rtiv rnntc^-'ed lencQ^ ,' Hn be dist nquished frc-.cn f-nisn^iatc:h ccJ djole.^es by RNase A digestion or :.iy ditfei- 
e f ^ s L ^ n ! '■ ' L! r ' ' L c m 0 C' f' ' t j' C-s 

Sc qut-'p CO differ ences be^weo^^ a 'oference ger^e ^nd cjer^es naving m jtat.cis ;T;<iy dioO be iC've^lod by dree t C \A 
^■--q-^ Hdciit:Cf^ r or. T^'JA rC j'^-^O'Ms — -i. be v-^^c-yed -s o-r^bcs *o cc\cc\ specific DKA seqrrK-n's Hie 
3^:ns *w'ty d metlicds ca-^ be (y'^vly '^nhnnced by -pproprnto . so of PGR other amplification iTictf ocs For 

- - ^ . - . ^. -. -J ^*c.'^''" c P^^^' .^•--^iir» n- ^: n-^U r-n(\r'C\ '''rnciHte 'f^OiOi'- ^^0 

goneraiectv d 'T^cditieo *^^3R T he :;oqucnce deierm inaiic-'T !s pc 'or r"Mr-u b y i:C)C voi I :CH^-ai p; OL:edi..Ji O:; \v;t-^ ;< ja-Oi.:iOt^.ea 

so Ger^o'ic -estincj based on DNA sequence differ C:nces r'nay be achieved by de tectior^ of altc rations in c Icctr^jpnoic iic 

rr-obil iy oi D fa A f idgrneivs ingots /Vitbor iuioul Oc n^-iiu; ng . ;gcn: s S^"-. H sequ-j- ^ dfjIutiL ^n-^^ -^od !ese''t:or- s ca-^ bo 
V su,-i izec by high -esrlutien gO' electrophoresis CtJA f r^-j qiTionts o: different segue rces may be distingu ishC:'d on i-ic- 
fi.iiufng fi.M'n.-imide gu^cJienl i^els n wb-cb the a^obii.tios c: ci;f!0fGni L--;A aagmc^as .vo 'Ot^-ifdocl :f; die jol ^r. dtfe-ert 
posi'asns HCCi-^iding t(D their specific rnelting or partial melting tempefHturos (see e Myeis o/ ri/ . Sc/encc. 1 9B5 230 

ss 1242 1 

Sequence ehrjnqes <i\ spoeilie !oea:ions may ilso be r'-ve-ded by -u^ioasc firctection assays such as RNase and 
S 1 polociion Of the ehetTiiL:,-ii clfjrivHqe molhoci . e q Colic- e:,./ Ps3 rj:i!i Aacl Sci L/S4. i^Sd ^6 43-7-44: i , 
^d-^us tno detection of a specif u: DNA sequence niriy b^e :-ieh;eveLJ oy r-r^ethods such as hybf ^di/ation RNrise pio- 
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iGcticn crerT^.iCHi clenvdge direct CNA sequencir^.c; or the use of res!r:ct on en/v""^es <e g restriction U-^.C]ir\Qn{ ler^gth 
pGlyr^oroh sms -"RFL*^": -tnd Southern blottir^g of gonormc DNA 

n acconoancG w<th d further nspect of the mvemion fhon^ is prov;dod n c recess for dingnosmg or detGrnnining a 
sijscGC-t'b!;:'y to nyporprci.-Grative diseases incluG;nd careers sucr iGUKen-i -i sohd t j't^c rs and nnetas^asGS chrome 

5 rfiaf-nn^ ^to^ pro^fermlive disease such as psonas s ar^d rf^Gunnatcia aM-nit^s p^oiif e'at^vG cardiovascular diseases 
such as resierosis proliferative ocular d sorders such as d^-ibctic ret;pcp-,thy r^nd nnacuiar dogenerat on ^nd benign 
hr/pcfproliteral ve diseases sue h as benign prostatic hypertrophy and herT:angi i.riias afTic:ng others A mutation n the 
h j'^^r Wyi-' krase gene nnay be indicative of a susceptibility to hyperp-clifcative diseases including cancers such 
as leukerria sol d turiiors and nnetastases chronic nflami^iatcry pro fer-!:^e d sease sucn as psoriasiS nnd rneunna- 
tcid -i^'^^rkiS p^o ferative cardiC'V-iscuiar d seases such as restenosis p f : lifer-.'ive oc jlar d sorders s ich as diabetic 
rctincpathy and rnacular degencation and benign hyperp-c iterative diseases such as tc^mgn prcstc c hypertrophy 
and nemangioinas among others and the nucleic acia secuences descr.bed above may be employee m an assay for 
ascer:,-tining such susceptibility Thus for example the assay may be emoloyed to deterrriine a mutathcn in a human 
N/yl-i -kinase gene as herein described such hs n substitution deletrcn trur-i:rtticn insertion frame snift etc v\ith 

■5 s.jc^ nujtation being inaicative of a susceotiDiiity lo a hypcprol ferative ::isease among o'hors 

T'-.e invention provides a process for diagnos ng diseases particularly hyperproliferativc diseases including can- 
cers such as leukemia sohd tur^nors and rinctastases chronic inflamnaiory p-oliferative disease, such as psoriasis 
and rheurmatoid arthritis proliferative cardiovascular diseases such as rester"'OSis prolifc-itivc ocular disorders such 
as diaoetic ret.nopathy and macular degeneration and benign hyperprcliieralive diseases such as beni';^n prostatic 
hypertrophy and herr^angiomas arnnong others cc'mprising detemmning f'om a sample derived from a patient an ab- 
norr^ally decreased or increased level of expression of polyn jc leotioe ^-<-!Vlng tne sequer^:e of Figure 1 SEG ID NO 
1 Decreased or increased expression of polynuclec--tide car^ be measured usirvij any o*' the nnethods well known in the 
a^ t:-r the guantitation of polynuc'eotides such as for ex-imple PC R R'^-PCR RNase protection Northern blotting 
and other hybnOi/ation metf^ods 

-5 In additior^ to more conventional geheiectrophc resis nnJ DNA sequencir-^ nuJtat ons can also be detected oy in 

s-tu analysis 

Chromosome assays 

JO The sequences of the present invention are also va uabte fc^r chrorrosorrie idcntificatiC'n The sequence is specif- 

ically targeted to and can hybridi/e with a particular local. on on an 'ndividuat humian chrorTiosome Mo-eovor there is 
a current need tor identifying particular sites on the chromcsonio Few ch^jrTiosL^me marking reagents based on actual 
sequence data repeat polymc^rphisms ) are presently avaihible for mar-^ng cnromiosomal lc>cation The mapping of 
C'N As to chr Dm: somes accordin g to the present invention is an impc-rtani * rst s'ep in correlating those sequences with 

js qec'C ass Dciated disease 

B'lefly sequences can be rnnapped to ch rorrosomes by preparing POR pruTiers (preferably 15-25 bp) from the 
cDNA CorTiputer analysis of the 3' untranslated region is used to rap diy select primers that do not soan more ^han 
cno o<on in the gcncmic lNA t:>ecause prinners that sp.in r^o-re t-'ar^ cne e>on could :omplicate the ampiif ication 
crocc'SS These primers are then used for -^CR screening 'jf sormatic eel tiyt:rics (:ontaif^iri q individual human chrr^mo- 

~o sorrcs Cnly thc^se hybrids contriir^ing the human gene cc rrespondmg tc 'he p-m^c will yield an ampi tied fragment 

F'CR rriafi'Oing of sorTiatic celi hybrids is a rapid proced.^re for assigrvng a p.irtcular DNA to a paricular 'ihromo- 
soi^^c- Lis ma the cf^^sor^.t r-^ventiC'ri '..vith :he snme oligonuc'CC't'dc pr- mers 5ubic c.-ili/ation c;-ir^ be achieved with pane's 
rf fr^igrients '^cm. spoc'fic c h ror'nC'SO'^os or pcic^^ of i^!''gC' ■:;cr^c>mi: rlrr-rs, \- -in ---n alcigc-'j s [f'anr^er Other mHpoicig 
st' ite ^les that c^n be used similarly to mao to the chrcmoscrre induce in situ f" ybndizaticn p-escreening with labeled 

-5 flow-sorted chromosomes and prese.ection by hybridization to construct chromosome spccit^c-cDNA libraries 

Fluorescence in silu hybridization (FISH) of a cDNA .done to a me'<vphase chromosomal spread can be used to 
prov -Je a precise chromosomal location m one step This technique can be used with cDNAs as short as 50 to 60 
bases For a leview of this technique see Verrr^a .31 ai HlJfVIAN CHROMC-SOMES A VANUAL OF BASIC TECH- 
NIOLIE5 PER(2.AMON PRESS NEW YORK 195^ 

so As an example of how this technique is performed humrjn Myt- 1 kinase CNA is digested nnd purified with a QiAEX 

I' D'NA purifica'ion kit (Qiagen Inc Chatsworth CA) and ligatcd to Sooor CosI ccsnnid vector (Stratagcne La Jolla 
C:A) DNA IS purified using a Qiagen Plasmid Purification Kit iQiagen Inc ::i-atsworth OAi and 1 r^ng is labeled by 
nick translatiC'n in the presence of Biotin-cATP using a BioNick Labeling Kit rOiOcoBRL Life technologies tnc Gaith- 
ersburg ML ) Biotinylatic n is detected With GE NE -TECT C ctection Syster-r- / C iontech Labcaatones inc Palo Alto CA1 
/.'-/ s/'-/ hybridization is performed on slides using ONCOR Light Hyt r ciz-jiior- Kit iOncor Ga'thersburg MD) to detect 
Single copy sequences on nnetaphase chromosomes Penplieral blood of r^crmal donors is cultured for three days in 
RPMI 1640 supplemented With 20'\. PCS 3°o PH A and peniciMin. streptonnvcin synchronized with 1 0"" M methotrexate 
for 1 7 hours and washed twice with unsupplerTiented RPMI C:eils are ther^ incubated with 1 0"- M thynnidine for 7 hours 
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The cells are arrested in metaphasc after a 20 minute incutation with colcemid (0 5 ^ig/ml) followed by hypotonic lysis 
in 75 mM KCI for 1 5 minutes at 37^C Cell pellets are then spun out and fixed in Carnoy's fixative (3 1 methanol/acetic 
acid) 

Metapnase spreads are prepared by adcing a drop of the suspension onto slides and air drying the suspension 
5 Hybridization is performed by adding 1 00 nq ot probe suspended in 1 0 ml of hybridization mix {50'\, formamide 2xSSC 
Vo dcxiran sulfate) with elocking human piacentai L''^iA [ i L.g.fni) Probe "iixlure is denatured for 10 minutes m a 70^0 
water bath ,-ind incubated for 1 hC'ur at 37"0 oefore t^iacement on a prewafmed i37'C) slide, previously denatured m 
70''o formamide/2x&SC at 70^C. dehydrated m ethanol series and chilled to 4^C 

Slides are incubated for 16 hours at 37'C in a humidified chamber Slides are w^ashed in 50"o formarnide/2xSSG 
!0 fo- 10 n^tnufes at 4rC and 2xSSC for 7 nninutes at 37^C Hybridization probe is detected by incubation of the slides 
wi ^ FITC-Avidin .ONCOR Gaithersourg MD) accc-rding lo the nnanufacturcr's protocol Chromosonnes are counter - 
stained with propndium iodine suspended in miourting rnncdiur-n Slides are visualized us^ng a Leitz ORTHOPLAN 2-ept- 
fluoroscence micioscope and five computer images are taken using a miagenetics Computer and Macintosh printer 

Once a sequence has been mapped to a precise chromosonnal location the physical position of the sequence on 
?5 the chromosome can bo correlated wth genetic map data Such data are found for example, m V. McKusick Mendeiian 
Inheritance in Man iavailable on line through Johns Hopkins University Welch Medical Library) The relationship be- 
tween genes and diseases thai have ocen mapped to the same chromosc-mal region -ire then idofitilied tlifough linkage 
analysis (coinhentanco of physically -idjacent genes) 

it IS then necessary to determine the differences in the cDNA or gciomic sequence between affected and unat- 
^0 fected individuals >\ a mutation is observed in some or all of the affected individuals but not in any normal individuals 
then the mutation is likely to be tiie causative agent of the disease 

With current resolution of physical mapping and genetic mapping techniques a cDNA orecisely localized to a 
chromosorT^al region associated with the disease cojid be one of between 50 and 500 poteniial causative genes as- 
suming 1 megaD.-ise mapping resolu;ion and one gene per 20 Kb 

Polypeptide assays 

i he pi c ser' l fivenuon nibO i l i.-iiCo io OM-igi i^j^: l y „ ^ . r^-\:\j\-'.:'.o\:.'z ^ ^ ■ ^/v* "---^r- i ■ - m[ ? n i ( - m:^ 
and tissjcs Such assays may be quanlitaiive or qualitative Thus fc-r inf-tance. a diagnostic assay in accordance with 

•30 the invention for detecting ovcr-expi'/s^ion ot h ur'n ar. Myt-1 I- incase p re: em compared to normal cc;ntrol 'issue samples 
r-nay be used tC' de'ect the proser^ce of hvpcrprohferative diseases nduding c:ancers such as leuKcmia solid tumors 
and metastases: chror;ic infiamn^atory proliferative disease suc.h as pscrias;s and rheumatoid arthritis proliferalivo 
cardiovascular d se-ises such as restenosis: proiremtive ocula- disor:Jcrs suc^ as diabetic retinopathy and macular 
degeneiat:on and benign hyperprohforative diseases such as tcnign prostatic hypertrophy ana herTiangtomas. among 
others Ass^y tecnr^iqucs that can be used :o deteir-ntne levels of a protein s jch as a huriian Myt-I k nasc protein of 
the orciort invofl::n m a saf--p e d-'iveJ frc^rr a h^'st arc Ac\-'^.no\vn :c those of shill m iheart Such assay methods 
include radioirr m^u-^oassays compel itive-binamg assays Wostem Blot analysis and enzyme I nkcd immunosorbent 
assays (ELlSAs) Amc^ng tnesc ELISAs -iie f^eqjcn:ly pfcfcred Ar. ELISA assay mit'ally comipnses preparing an 
antiljDdv specific to hjm.^n Myt-^ k f -.isct oieferaCly a morr r'-^- il antibody !n addition h rep';.f!ef antibody qonerally 

-0 is prop,irod whiC' t'lnds to the morC'Cional antibody T'^io icportcf antibody is attached to a detectable reagent sucn 
as a ^ac!oa:t;ve ■ hjorescert o< enz-, mati:; le-iqen' uvs cx-^m-ic horirCiadJsh pe'-oxidase enzyme 

To ..nny out EL^SA : ia^'cplc s 'C'^^ovod ^^•-''-^ H ^'lo^f -I'^n inrut-)^ted on a soiio sui:port, e o; n polystyrene dish 
mat LDinJs tne f_'i(.te ns m Iho s^rrpi-: Anv irco p;ctc;r! bifiC'^-.:; s 'cs *;-o disr-: .-ife '.I'OO covered ny .f^i : ,jb,-it ;ng W'l'^ a 
non -secci'n: prot^^'in su-:h as b':vire -erun^ a.t: unnir^i "he mcnoc^c^al anli!cody is then irn^uoated in the dish durii^.q which 
[„nL- .i...i,oCl.v .n;U:GO0;c.. .--a, - Mv*- ^ ' ■ c:o: ^.Uncl-ed to t-Q cciv^tvcno '.I'Sh 'onboun- 

moroc-^r.-i aJMiLc.-jy >s wnincd out w.th buf^e; T'^c ■ccc^c ;-'--dy '"^ked tc horseradish per oxidase is placed in the 

3^- • n . ■ ■ — ,: J -,; ^; ;■ y 1 ' ' ' ■ ' h ■ -'l': h 'T ' Mv' ^ ir-i;-.c;p nK~itOir^ I i O n [ t --IC h nO 

feportoi .-mtibodv iS then washed c;i.Jt RcngeiMs for poiox o. : ictivilv ir^ciuding h c-c -O' irrictr ic subs'zalo a:c tricr^ 

-0 les L'rcdu:es a cjlored rcnction product The amou'^t of cc'-r ' • jovolopoiJ m a given time period indicates the afTioun: 
of human Myt-1 kir^ase protein prcserit in Lne Sr-iinpio Ol.. r ; ' ;; ,o ic^.^ lb iypica;;y a'o ocUi^Mi.d oy n^'c'C-^co to 
star" ciaad curve 

A cofTipetitiOf^ assay n^-iy also ce employed wherein . . . .. ic- r urriai^ Myt-1 Kin.ise ^-iltacned to so' c: 

suppo^ arid labeled human Myt-1 kinase and a sample ci-- . . ■■ " ■: ■ ■ ^st arc passed over the solid support The 
^-5 amount of detected label attached to the solid support c^i- a i^uantity of hurTiari Myt^l kinase in the 

sar7ip;o 
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Antibodies 



The polycGpl!des the^ f^'^g^Tle^ts cr o[he^ denv-ifives or" a'^n\0Qs ine^Qci cr colls expressing ihcm can also be 
jsed as '^"n-nur'cgens ic procjce anlibcdes thereto These anliboc^cs can be *or exnmpie polyclonal or r^^onoclcnal 
5 antibodies The presen* invention also includes chirrierc Single chain and nu-T^an-.^ed antibodies as 'Aeil as ^ab 
fragrT^ents or v e p^odu:t of a Fao expression library Various pro:eaures known in the art may be used for the pro- 
duct'on of SLJC^'i antiboGies and fi-agrments 

Antibodies generated agamst polypeptides corresponcing to a sequence of the present invention can oe obia ned 
by various means we-i ^-.ncwn tc those of s^.ill n t^e a-'t "^or e>.amcie ;n one embodiment the pC'Sypeotide 'S directly 
ih^ected into an animal preferatiy a nonhurnan The ant body so oota^ned will t^^en bind the polypeptide itself 'r *his 
embodi^^ent ev en a sequence encoding on>y a fragmerM cf the bolypeptide can bo used to generate antiboaies bmiiing 
the whole native po ypeptide Such antibodies can then be used to solate the polypeptide from tissues expressing -hat 
polypeptide 

FcT preparation of mo-^iociona! antibodies any technique which provides antibodies produced by cc^ntinuous ceil 
lire cultures can be used Examoles include the hybridorTa technique Kohlor G and fVlilstein C Nature. ^975 256 
495-4^*7 ■) the tr oma technique '.he human 3-ccll hybr dcrr^a te:hn.que (Kozbcr ct al Immunology Today. 1953 4 72) 
and the EBV-hybridoma technique (Cole ot al . MONOCLONAL ANTIBODIES AND CANCE R THERAPY cages 77-96 
Alan R Liss In: 1 9cr' 

Techniques doscriced for the production of single chain antitDod:es i U S Patent No 4 946 77:r i can also be adapted 
-^L^ to produce sinale chain ant bodes to immunogenic polypeptice products of tnts invention Also transgenic mice or 
other crgarnisms incluoing C'ther mammals may be used tci express hurrar^i/ed antibodies to immunogenic polypeptide 
products of this invention 

The above-described antibC'dies may bo employed to isolate cr to identify dories o<pressing the polypeptide ct to 
pur:fy :he polypeotide of the presernt invention by attaclimont of the antibody to a solid support for isolntion and^or 
pur fication by aft mty chrornatograplTy 

Antibodies against hunnan Vlyt-1 kinase may also be employed to inhibit hyperproliferative diseases including 
cancers sucn as leukemia soIig turgors and metastases chroric riflairimatcjry proliferative disease suci": as psor asis 
arid rfieumatoic artliritis polifcrativc cardiovascular diseases such as lestonosis prolr'erative ocular disorders such 
as diabetic retinopathy ^nd macular degeneratictn and cenign hyperp-ciliferative diseases such as bei^ign prostatic 
30 hyper t'-ophy and hema'^gior^as arnong others 



Myt-1 kinase binding molecules and assays 



HurTian Myt-1 kinase can also be used tci isolate pro to r^s which irVicract with it this interact' on can be a target for 
mterle^ence Inhibitors of protein-protoin interactions between human Myt-1 kinase and ether factors could load io tfie 
development ot pharm.-iceutical agents for the modulation of hum.an Myt-1 kinase activity 

Thus this invontic-n also provides a method 'or idoniification cf biniiing nnclecules to human Myt-1 kinase Gc^es 
c-r^'Coding prcaeins for o:ndin g nnol':}C jles to human Myt- 1 k r^ase ca- bo irjentified by nurrerous methods known to thC'Se 
c-f skip in the art for exarmple li ::]and panning and FAC-S sonir-g Such methods are described in many labcra'c^r^ 
mnnuals such as fjrin5tance Ooliganefa/. SURREN^ P^CTO'COL:? I N I MMU NOLOi3Y 1 Chapters. 1991 

For example the yeas: two-nvc/':d systerri prciv des rretr^'Cdb *0' dcteiting the interaction between a first test pr:::eir' 
-:nd a secornd test prc'.cirn in 'vivc'. ..Sing rccorst-t utior ■ cf t-" '? -■:;iV:ty c; a transcriptior'ial aclivatDr ^he method is dis- 
r losod nL S F^afO'if'^Jo 5 25 3 '"^3 ^"oagcrMs a^o ;-:vai kic 'c ' ' : '"^ "7 c-^tc : n ar":d Stn-itrtger" c Briefly. riufr"ian Myt* 1 km.^se 
cDNA ts fused to a Gal4 transcr.ption factor DNA binding domair-> and expressed in yeast co'ls c DNA libran/ members 
cbtainod \rorr\ cells cf interest are fused tc^ a transactivatic domnn c^f Gal4 cDNA clones which express proteins 
v^hich can intor.^ct with human Myt-1 kinase will lead to rccc^nst tuti cn of Gal4 activity and transactivation of express-on 
cf a reporter gene such as Gal4-.acZ 

Ari alternative method involves screening of /.gtll /ZAP 'Stratagene) or equiva-cnt cDNA expression libraries 



with recombinant hurrian Myt-1 kinase Recombinant hrin^ ; 

^0 snnali peptide tags such as FLAG HSV or GST The ptDpt-d-: 
kinase such as heart muscle creatine kinase or they can 
phosphorylated witn --[P] or used unlabeled and detecteo 
expression libraries are made from cells of interest arnd 
washed and cDNA clones which interact with human Myt^^ - 

55 artisans See e g Sambrook el al 

Another method is the screening of a marmmalian exp- 
between a mamrmalian promoter and polyadcrny'ation sit' 
hours later the binding protein is detected by incubatior^ 



^■n:-lse protein or fragments thereof are fused to 
n pcssoss convenient phosphorylation sites for a 
lated RecorTibinant human Myt-1 kmase can be 
-i\ dm or antibodies against the tags /.gti 1 cl'NA 
-it-:cJ with the reco^rribinant human Myt-1 kinase 
Such methods a^e routinely used oy skil ed 

•'. '^•• s method cDNAs are clonod into a vector 
' . ■/ ir^sfected in COS or 293 cells Forty-eight 
: •. • - d cells with labeled human Myt-1 kinase 
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In a preferred embodiment the human Myt-1 kinase ts lodinated and any bound human Myt-1 kinase is detected by 
autoradiography See Sims et al . SciencQ. 1988. 241 585-589 and McMahan et al . EMBO J . 1991 rO 2821 -2832 
In this manner pools of cDNAs containtnq the cDNA encoding the binding protein of interest can bo selected and the 
cDNA of interest can be isolaied by further subdivision of each pool folbwed by cycles of 'ransient transfection binding 

5 and autoradiograpliy Alternatively the cDNA of interest can be isolated by trcinsfectinq th-: entire cDNA library into 
rTiammialian cells arid panning the cells or a dish containing human Myt- 1 kinase boun J tc. th-: plate Co!!s whi-rh attnr.h 
after washing are lysed and the plasnnid DNA isolated amDiitied in bat;tena nnd the cycle C transfc: ti Dn and panning 
repeated until a single cDNA clone is obtained See Seed ct al Pioc Natl Acad Sci USA. i937 84 3365 and Aruffo 
et al . EMBO J , 1 937. 6 331 3 !f the binding protein is secreted its cDNA car- be obtainoc by a similar pooling strategy 

w ooce a binding or neutralt/ing assay has been cstabl shed for asscdying supornatants f'Or^^ transiently trnnsfected ccHs 
General methods for screening upornatants are disc'csed in Wong et al . Science. 1985. .''28 810-3 15 

Another method involves iSulation of proteins ir-iteracting with human Myt-1 km^se directly from cells Fusion pro- 
teins cf human Myt-1 kinase with GST c small peot^dc tags are made and immobilized on beads Biosynthetically 
labeled or unlabeled protein extracts from the cells of interest are prepared, incubated wiih the beads and washed w.th 

is buffer P'oieins interacting wi;h human Myt-1 kinase arc oluted specifically from the beaas and analyzed by 3DS- 
PAGE Binding partner primary ammo ac d sequence data are obtained by micosequenctng Optic>nally the cells can 
be treated with agents that mducc a functional response such as tyrosine phosptncryiation of cel jlar protems An 
example of such an agent would be a growth factor or cytokine such as intcr!eukin-2. 

Another method is immunoaf^m'ty punfication Rc'rorr-bmant human Myt-1 kinase is mcubated with labeled or un- 

20 labeled cell extracts and imrriunoprecipitated with anti-Myt-1 kinase antibodies The immunoprecipitate is recovered 
with protein A-Sepharose and analyzed by SDS-PAGE Uniabellod proteins are labeled by biot.nylation and detected 
on SD3 gels with streptavidin B-nding partner protems are analy/ed by microsequencmg Further staridard biochem- 
ical purification steps known to those sk.lled m the -nrt may be used prio" to microsequer-icir^g 

Yet rinother alternative r-r^ethod involves screenin;^ of peptide libraries for bincing p^rlriers Recombmant tagged 

z> cr iHboled tujman Myf-i kinase is used to select peptides from a peptide or phosphopeptide library which interact with 
human Myt-1 kinase Sequencing of the peptides Ic-ids, to identification Df cor^sensus peDth.ic sequcr^ces which m ght 

[:0 ' if^W •.;-.-] ClOiO 1^ S 

Agonists and antagonists - assays and molecules 

30 

The hL;mar^ Myt-i kinase of the present irivenficm may be employed in a screci-ing process tor l Oii'-ipounds wt.icn 
ac:tivate (agonists) or ir^hibit activation (antagc'n.sts) c^t tnis enzyrr.o 

Examples of potential kinase antagonists -nclude antibodies or. in soime cases cligonucieottdes which bind to the 
cn/yrric cut do not ehc t a second messenger -esponse such ^hat the activity of the enzyme is prevented 
o5 Potenna! antaqonists also include proteins whi:h -ire closely relnted to hurran Myt-1 kinase i e a •-ngmcft of the 

enzyiTie ■Ahicl~ na\G -ost Qn.'\n^M\c ^ciw^ly 

A po'entia^ an:agonist also incljdes an antiscnso construct prepared Tirough -Mo use of antiscnse te:rinology 
Antisense '.echnolcqy can be ised to control gene expression 'hfcugh tr ple-hc'ix fo^'riat.on :r ,^m:isense DNA or RfNjA 
Loth r-^c:fi3ds y wn;cn ^re bnsed c-i bmjtng -T col /nucl-:!Ct de :o [z^JA o^ RNA Fc^r exarrpie the 5' codinq ooriion 
of the pcTy-nuclecti' ie sequence wh'ch encodes for the r'nature polypeptides of ;hG present invention is jsed to design 
rin an* IS ease ^NA ohgonu :ie .:-tide c^ '^om ab' ut ^ 0 ! j 40 bnso pairs in long'h AC.UA ohqc-nuc eotr-e is des; i^nod l.o 
r.e crjrnL-i.vriCfn.Ti V ;.o CI ;c^c::r o' the :;2r.o nvr'veo ^ -'.^n^mcunr ano ,^ ^-)p||v see L.ce ei<ii . Nad Acd^ Res . 1C'7^ 
:-i()/3 C:.'Ono\/ciai Sc/cc'co. 1 9c - 24145^- jc J c C'lVrin Sc^o^rn 7 ■ 35C j t^^c icC y :: rover*; i-^q t; -iC! - 

:criptici^ -r^d ^ rod .iction o* -ho nurf'Hri Myt-1 -..nHse ^he ant:scnse RTJA c I'gonucieotide irybnciizcs to the !7-iRNA\ 
wvo,^■KM.■OL.-^:= ;io.-^...C,or, erne :o--'\A -O'^c.-J- -co .:r 'ymrM : - : t ■ . .-w-- ■ .^o^-Ck-.-o .' Ncu^ocficryi nc.o^.56 
560 C)incdeo<vni.ciC'r)tjariS ris Ar-i:.,:,orise if^h bitc's Z Gene Fxpres5^'-n ^O^^C P'C^'^; BO'-HRntori "l(1^83m The 
:.:,--C' ^. o -:::c: ■ c .'r':v.^ -• .. ■_. ' '-^-^ ..^^^ nrjA ^.^,A ^xc ^ •:;sse 1 

va-o to n'"i.bit c-icc .jc:iC'ri o- numan Myt- 1 kir^.-;SC' 

A-^V'incf potcniirt , -rz.-igor ib -i d! ' -li: : iV^ o: .. c ; n,c:"; c ■ ; j / o - • iC 3: o:' c ■ :■ ' 

5l-' -hHi n.jrm'.ril bicloOiCa. nctivity s prevented Ex.-irrnp'es of small '^O'OCule^ include but ^re rioi limited tc srTiall peptides 
3r oeptide-like molecules 

Poteniial aniH.-:]Ofiists hIso include sclubie fcjfT:S r f numan Myt-i ki-^^-iSe c c f;r-,gnxnts of the e-,/ ,me wn'ch nma 
;c iqnnds thus prevorMing the liqai^d trorr irMerHCiing vVilt"' ntcmo( .-ii^ic .:cuncJ [".umr-ii^ Myl ] Kin.-ise 

The Vyl-1 k'n^ses are u'oiquilous m the mammnalian host and are resf^onsible lor rTiany biological fun :t ions irv 
eluding many pathologies Accordingly n is desirous ;o find compounds ano drugs which stirmulnte enzyme ,-tctiVity on 

-r-:r \-,^r,-j: -.nd -..vhic*- nhibi '^1e fufuqic-n of Mvt-1 kinnse on the :^thor hand 

Ank-ic Dnists fcr numrir-i Myt-1 kinase rTi,-iy no employed foi ^-i v<-c:0'; o1 tho:.-ipCLZic and p^opny r-iC ic py^'posrs lo' 
sucn hypcf p!Oil^e^^tlVu aisciscs O' disc^rdeis as Cnf^ccs su^^^^ .iS ■e.-komu-i i^ohd V.imcs -n^o metriStHSOS :n'Of-:c 
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^nflrirT^mHtory prcl iforritiVG C'SCaSG such hs pscriaSiS ar^d rhourriHtCid arth^'t-s prohfcra^vo cardiov. ascular diseases 
5uc^^ -.s ros'or^osis p^^c ! 9 N-il ive oc:j!a: QiSC'iiiO'S SjCh ns cJi-iCGt.c rG':'^CDa*hy ^f^.d rnacoirif dcqoneMtion and ccr^ign 
hycG^Droiife\at've diseases suc^- -is l^emgn c^os:a:.c ^vx^e^trcpny and ^"-er"na^":: c-^-^as a^^ong ethers 

This invention additionally prijw'ides a fi^ethod of tre-iimg nn abnorn^ai condition where Myt-1 aciivitv is involved m 
:he abnorrT^.rtl ccnditiC'Hs This rrethoa cor^pr;5es ridn^.n^ste^.ng to a subjecl .^n 'nhibitc-^ ccrTipour^.d 'nntagon.st; as 
hereinabove described along with a phamnace jticaNy acceptncle ca^r.o^ \n an -f-^ount G**ecri\.'e to if^hit t richvat'on of 
me onzyfPG or Dy inhititmg a second sign^i and therf}by HllGVintm :^ 'lPg -^b noma I concitiC'n Fc^r e<.a'nple blocking 
ciC[:\ ly e.f Myt-1 n nype^prclif erai vg ce'ls w-th -in antagonist w il a s^jp* the tin"^g of the ceil cycle tnu> causi^^g ce Is 
to divide betore Ihey are ready and resulting :n cell derith 

^n.=. invention also orcvides a nnethcd of treating ntnonr.-' cond!t:ons rented to an under-expression of r.^m^n 
Myt-" hinase nntj its activity W'''hic:h corrip rises ad'^nir^istenr^ig to a subject a therapeutically effective dn^:^unt of ri ccf^n- 
pC'und .vhich actvates lagonist) the en.'yme to thereby .alleviate the nbnorr-nal :ondition 

Compositions and Kits 

^he soluble 'om 3f nurran Myt-1 ku^ase' af^d ccmp 3und5 which activate or ^nt>bit sucn enzyme rray be employed 
in combination with a suitable ph,-i.' maceutica' car nor Such ccrmpositions compnse a thofapeutically effective amount 
of the polypeptide or compound, nnd a ofiarmaceutical:y acceptat: !e :af rier or exc pient Such carriers -nclude but are 
ncit iimitGd to saline bjffced saline dextrose water glycerol c-tnrir^iol and c or^ibinations tncreof Thic formulation 
should suit tne mode C'f administraticjn Selection of an apprc'pnate cairior in accorcinnce with the mode of -idministration 
IS routinely perlcrmecJ by those skilled in the art 

The inventicn fuhher relates to pt-iarmaceutical pa^.: ks and kits comprising yio or more containers filled with one 
or more of tne 'r'lgred ents of the afo' crTientiO'^-ed composit:C'n3 of tht? invention 



Administration 



Polypeptides and C'thc compoumjs of the present :fivent-on may be emp eyed alone or ir"i conjunc'ior^ with other 
corrpounds such as therapeutic compounds 

The pharnn^ceutical cc^rnpositio'-.s may be admifi'Sterec m ^ny effective ccnvernent mariner including for instance 
adnr.ini 5>tration by tC'pical oral anal vaginal intravenous intraperitoneal int'arTiLiscular. subcutaneous 'ntranasal or 
intradermal 'outes arnc~ing others 

The pharnnaceuticat compositions generally are admir^istered in an amoun* elfective for treatment Dr prophylaxis 
of a specific indication or inijications In general the ccmpositions are administered in an amount of at ^east about 10 
Lig d<g body weight In n^ios' cases they will be ,ddm mistered irT an -imcunt not in excess of nbout 8 mg kg body weight 
per day Preferably in most cases tl^e administered dose is from abcuf 10 ligT^ to about ^ mg kg body weight daily 
It will be apprec.ated that opt mum dosage v.ill be determined by standard fr:e'^~cds for each treatm-ent modality and 
indication takincj into account the indication ts seventy refute of -idm rastr^.tnn complicating conditior^s nnd the lih.c 



Gene therapy 

40 

Human My-1 kinase f:olynucieot ces pij vpoptioes agoriists ar>d antaijcn sts that aio polypeptides may be CfTi- 
p'Oyed iri nccof dance .Vith tne pre^en; nvention by expre^ss-on cf sjcn polyf-^eptides troHtment mooalities c.ften 
r r I or rod to as "gene !hera[:y " 

Thus fC'r example cells from a patient may be engic^oof ed with a po ynucleohde such as a DMA c-r PNA to encode 
a pciiypeptiae e\ vivo The engineered cells c then be provided :o -i patient to be treated with the polyooptide In this 
cmbodirncni ceMs iTiay be engineered ex vi\o. for example by the use of a retroviral plasmid vector containing RNA 
encjding a oclypeptide of the present invention Such rTiethods are well-known n the art r-nd their use in the present 
invention will be apparent 'roim the teachings herein 

Similarly cells rmay be engineered in v^/\/Cfo[ expression of a polypeptide in vivoby prcoedures knewn in the art 
^0 For example a polyn ucleC'tide of the invention may be engineered for expression in a replication defective retroviral 
vector as discussed ^bove The retroviral excre&sion construct may inen be isC'lated and introduced in-o a packaging 
cell transduced with a retroviral plasnnid vec'c^r containing RNA encO'dmg a polypeptide of the present -r^ontion such 
that the packaging cell now produces infectious viral particles ccntain ng the gene of interest These producer cells 
rriay be adnninistered to a patient fc r cngineenrng cells m vivo anci o>f:ressicn of the polypeptide in vivo These and 
o'.her methods for acministering a polypeptide of the present invention should be apparent to those skilled in the art 
from the teachings ot the present invention 

Retroviruses from which the retroviral plasnnid vectors herein nbove ment.oned may be derived iricluce but are 
not linnited to Moloney Murine Leukemia Virus Spleen Necrosis Virus Rous Sarcoma Virus Harvey Sarcoma Virus 
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Avinn Leukosis Virus Gibbon Ape Loukemia Virus Human Imrmunodoficiency Virus. Adenovirus. Myeloproliferative 
Sarcoma Virus, and Mammaty Tumor Virus In a preferred embodiment the retroviral pUsrnid vector is derived from 
Moloney Murine Leukemia Virus 

Such vectors will include one or more promoters for expressing the polypeptide Suitable promoters which may 

5 be employed include, but are not limited to. the retroviral LTR: the SV40 ptomotei and the human cytomogatovirus 
(CMV) promoter described in Miller ot al . Biotechniquos. 1989. 7 9SG-990 Cellular promctcrs such as eukaryotic 
cellular promoters including but not limited to the histone RNA polyme.'HbC 111 and 1 j-actin promoters can also be 
used Additional viral promoters which may be ennployed include, but are not limited to adenovirus promoters thymidine 
Kinase (T<) promoters and B19 parvovirus promoters The selection of a suitable promoter will be apparent to those 

w skilled in rhe art frorT^ the teachings contained fnerein 

The nucleic acid sequence encoding the polypeptide of ti 3 present invention wih be placed under the control of a 
suitable promoter. Suitable prormoters which may be employed include but are not limited to adenoviral promoters, 
such as the adeiKviral m.ajor :ate pror'noter or iietero'cgous prormoters. sucn as the cytomegalovirus (CMV) promoter 
the respiratory syncytial virus (RSV) promoter inducible promoters, such as the MMT promoter the metatlothionein 

'5 promoter heat shock promoters the albumm prorTioter: the ApoAl promoter: human globin promoters, viral thyrTiidine 
kinase promoters such as the Herpes Sir^-iplex thymidine kinase proriioter retroviral LTRs ■; including the rnnodiTied 
retroviral u^^Rs herein above deserted) !he t^actln promoter ^ind hunnan growth hormone promoters The promoter 
may also be the native promoter which controls thie gene encoding the polypeptide 

The retroviral plasmid vector is employed to transduce packaging cell unes to form producer ee l lines Examples 

20 of packaging cells which m^y be transfccted include out are not limited to the PE501 PA317 V-2 V-AM PA1 2 
TI 9-1 4X VT-1 9-17-H2 YCRE. YCPIP GP^ E-36 GP fenvAml 2. and DAN ceil itnes as doscnbed in Miller. A Human 
Gene Therapy, i 990. 1 5-14 The vector may be transduced into the packaging cells thiough any means known in the 
art Such mieans include but are ncit limited to. electrDporation the use of liposomes and CaP04 precipitation In one 
alternative the retroviral plasnnid vector may be encapsulated into a liposome or ccuf:!ed to a lipid and then admin- 
istored to a host 

The prc'ducci ceil line will gei'.erate intectious re'.roviral vector particles which include tr.e nucleic acid sequence 
p'^C'-'C^'^q :iy po-it iH-";.^:. f-ich 'o'rOv' v-::*c p-:''!cl?s rir-iy '[->eri bo c-rr^Dioyed Id tr.-:nsJuco euhaf'VDt'C colls 

either tn wr/c cr in ViVO Tno t- .-ir)S du :c-a e ukci. ycuiL: l.c-.^ v;i.i u/p — --Tn :- n....:.;ci: ■L::d cc c-: .^c^^ .^..^-^ rii^q t^-^n i^'Mvt)^ 
tide Eukaryotic cells which may be transduced mc ude but are not limited to emoryoni: stem cells embrycnic carci- 
30 norTia cells as well as hematopc'ieiic stem cells hepatc^cytes. 'ibroblasts myoblasts kcfatinocytes endothe lal ceils 
and oron'Zhial epilheial colls 



EXAMPLES 

T'^e prese-^t invc^nttcn is 'urther described by t^ie following examples The oxar-nples ate provided solely to illustrate 
:he invention by reference to specric embodinne-its These cxerTnplification 3 vVhile Hlust-Hling certain specific dspccts 
of the invention dc nC't portray the limitations or r: rc jnnscribe the scooe of the disclosed invention 

CcrtairT teriT'S used hereir^ are e-'plai'^ed in the foregoin:^ glossary 

All examp.cs are earned cut us'-g standard teclmiaues which are well known anci -outino to trose of ski.l in the 
art except where otherwise described in deta i F^outine rmolecular biology tcchn ques cf the fol!ov\mg exar-nples can 
be Crirried out as doscr;!3ed ir^i sta'-c.-i^a Uiboratory rrnn .j.-ls. such as Sambrook ci -i' 



EXAMPLE 1: Protein Analysis 

-.rnpios .fu i....:v^d .oa:.-r, ccoc:,! ... :■ ; :W-'-y -^c-troc^--- s i^D^ pAGE^ on -C^ ^ nniv 

.dC'Vi'i'^'de qeis T: Hr-nly/c coc2 tnc suostinle o"' M^t-t kinase .rM ■■cdc2 imr7nunoblr>ltinq is portorrred w-ith .if i nff m ity - 

ot .ii iroid Spf-na H-ifbOf Svmp Oijarl B'Ol 19-1 5^:377-:-^^ rollcwinq immunob ott'cc m nil focellulosc t;ite; s 

r-iio 1: OruOU Witf: ^'■|prGtCinA A L . ^ J ' . 1 0 1 L > ^ 1 ! p ! w ■ C' ' t ' "C C O V, : 1 ' ■> CTC 

P-nr pnotino rnHrJCmq --P-latcled samples are ;cs::>lved by 5DS-PAGE transfcrreo :o IMMOBILON-P ■Millipore 
Bedforcj MA) nnq analyzed by autC'iaaiog'aphy PepIiJc: mr-jppm^ is perlcrined in ncccraancc w;'*: p* o^._ -^-d:;: cs dc 
scMhoc! by Bc^yle et .-il Molli En/vn:oi l^^l 201 110-149 The -'-P- labeled tryptic digests nro spotted onto IQO pM 
thin -layer cellulose plates and ciectrophoresed at pM 1 9 for 25 minutes .-li 1 kV JI'm on^.-iic qr aphy in mo -^o^ o-'k] di- 
r-nension is perfornned m phosphc chrome bjffer PhosphC)ann!r.o acid analysis is porfornned ir^ accordance with proce- 
ss duies described by Boyle et al Mcth Enz>mc/ 1991 20/110-149 
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EXAMPLE 2: Shift Assays. Cyclin. and p13 Binding 

To n55riy U^e rict v'ty My:-^ K^nasG nnobNity s^^ *t ol tne s^cstrato cGc2 ; iS nnGasured To assay the motjility of 
the cdc2 prctO'n 50 u! aliquots o' oxlracts ■ .vith vv.ihout .-idcied rinGnnbrancs ) arc inc^tnted at room ter-ppcrature for 
^ 30 fmioLtos Phosphatase activity is then inhibited by addition of 0 5 nnM sodium orthovanadate G !utathione-S-trans- 
ferase sea jrchin ryclm B iGST fission protein; ;s then added and tne incubation is ccf^tmued *or an adcitionai i5 
rTinutos Following the incubation the samples are ^ao'dly fro/on -ri liquid n^t^ogen for storage at -TCC 

For processing samples are thawed by a 1 1 dilution in buffer conta-ning 50 mM B-glycerophosphate 5 mM EDTA 
2 r^M sooium cr;novanadate 0 1'"':;. Nonidot P-40 and 0 5 M NaCI Sar^ples are either bound to glutathione agarose 
beads or 1 3- ""eoha rose arxJ processed m accordance w^th procedures doscnbed by Sm^ytho C and Newport J VJ 
Coll 1 ==^^2 3 1 -27 

EXAMPLE 3: H1 Assays 

To assay the activity of cdc2 phosphorylation of histone H 1 is followed m this assay recombinant GST-cyclin is 
added to interphase extracts in the presence or absence of addea membranes and 2 ul of EB buffer containing 20 mM 
B-glycerophosphate pH 7 3 20 miM EGTA and 15 mM MgCU Samples arc fro/en in liquid nitrogen and stored at 
■70^C The histone Kinase activity is assayed in accordance with p'roceduros described by Kombluth ot a! Mol Cell 
Biol 1 -92 1 2 3216-3223 



EXAMPLE 4: Salt and Detergent Extraction of Cell Membranes 

Coll membranes are incubated on ice for 30 minutes with lysing buffer in various concentrations of KGI Ceil rTiem- 
branes are pelleted by ultracentnf ugation and then diluted 5-fold m lysis buffer and repellcted in 0 5 M sucrose The 
fTicmbranes arc :hcn added at 1 10 volume to buffer and vanadate and GST cyclm cdc2 kinase For detergent treat- 
r-nent membranes are incubated on ice for 15 minutes with detergent and lysing buffer Membranes are then pelleted 
by microcontrif ugation for 30 minutes The pellets are rcsuspended in 5 volunnes of lysis buffer containing 2 mM ATP 
20 mM phosphoicreritinine and 50 ug rTil creatine kinase The pellet and supernatant fractions are incubated separately 
with GST cycl!r^'Cdc2 complexes which are prepared in the absence of vanadate to allow phosphorylation of cdc protein 
^^0 kinnse and Tyr^^ and Thr^-^ 
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SEQUENCE LISTING 



( 1 ) GENERAL INFOFLVlATION: 



r'i) APPLICANT: SmithKline B 



eecham C 



15 



20 



25 



30 



in) TITLE OF INVENTION: Human Myt-l Kinase Clone 

(in) NUMBER OF SEQUENCES: 3 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: SmithKime Beechani, Corp^orate Intellectual Propertv 

(B 1 STREET: Two New Honzons Court 

(C CITY: Brentford 

(D COUWY: Middlesex 

(1 COUNTRY: GB 

' POST CODE: 1 \V8 MEP 

(v) ( < ^' PUTER RE.ADABLE FORM: 

\) MEDIUM TYPE: DISKETTE, 3.5 INCH. 1.44 Mb S lORACiE 
■B ) COMPUTER: IBM 486 

iC) OPER.ATFNG SYSTEM: WINDOWS FOR WORKGROUPS 
(D) SOFTWARE: MICROSOFT WORD 

r 'i ^ ' 4JRRENT APPI fCATl(.^N DAT A 

(A) APPI [C M ION NlAtBER not vci as^iuned 
iBO il INv; DA I E Mc-rc^wnii 



(VII) PRIOR .\PPIJ( AllON DATA 



A) APPLlLATION ^sIMBER 



T^) FILING DA I E: 
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{\\n) Ari()RN[:\' AGHNT [NFORMa FION 

[A) NAML: CONNELL, Anthonv Christopher 

■ R) GFNFRAL Al. THURJSATION Nl MBER 5630 
C) RHI LRENCE DOCKET Nl/MBHR: ATG 5 OlC^ 

(IX) TEEECOMMI NIC .FION INFORMATION 

■ A) FFFFfMlONE -44 1 2" 4395 
.Bi TELEFAX: -44 181 97S 62^)4 

(2 I INFOR.MATION FOR SEO ID NO- 1 
20 (\) SEQUENCE CHARACTERISTICS: 

(A) LENGTFI: 1448 
I B) TYPE: Nucleic Acia 

(C) STR.ANDEDNESS Single 

(D) TOPOLOGY Linear 
iiv) ANTI-SENSE: No 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1 
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:'AG CGGAT 



G G AG CI G GGGGAG3GTG GGGAGGG ^^TG G G; 



TTGTGATGA TG-TTGGAGCC AGACCCCAAG CTGCGGGCGA 



O v-- w -J 



AG GG 



GGTG^GTGGGA CrCCGrGTGT AGG CAG GGGGGGCTGG GGTGTG^GTGT 9 01^ 
GGTGGATGGG AGCGGAGGGG ^GTGAGGGGAG GGGGGGGGCT GT'GGGAGGGG 



GAG'o J AG ' J G 'GG o A _ .-^G. 1 . 



2) INh* )RMA 1 lUN ^UR Shi) II) N(_) 2 

( 1 ) sHgi;L:Nc:F charac^tfris i k -s- 
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• A' LENGTH- 4-:^ 
. B) ["YPF- Ammo Acid 
iL)) 10P()L()(;\ . Linear 
(xi) SFQl'HXCE DESCRIPTION sEQ 10 NO 2 
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i2) INFORMATION F(^R SEi) ID NO: 

n) SEQUENCE CHARACTERISTICS 

(A) I.FNOTH: 508 
iRi T^'PF \n-iirK.. A.iJ 
(I V) \ ()P( )\ ( X^y \ inoar 
, V. . )] rxv^P HJ' s( p ip I ff >Ng' « t M V ( ) 
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J c< D 



V :i I Pre Ser Pre Leu Ala Th r His Arg Ajs n Leu Th r Tyr His 

4 00 4 00 4 1^; 

■ ^ ' "^1 ■ L'"^'^ ^ ^ ■■- 01'/ ^ 3 "'o ^ru o L^'-u Leu Oc r A. r j 

Pro Ser Le_: Gly Ser Thr Ser Tar Pro Ar::? A^ n Leu Ser Pro Glu 

4 3 0 4 3 5 4 4'^ 

4 4 5 4 5 0 4 5::; 

Ser Arq lie Ser Sin Asp Ser In r Sly Lys Ser Aro Ser Pro l 

4 0 0 4 6: 4 ^ J 

Tnr Ser His Ser Ser Ser Gl^- ?ne O'al A:5 p Ala Glvi Val Gla Arq 

4'^5 48 0 48 5 

Thr Leu Phe Leu Pro Arg A-S r. Leu Leu GIv Met Pne Aj5 p A3 p AO a 

490 5 00 505 

Thr Glu Gin 



Claims 

fa) H polynuclGGticlG having at least a 70"o identity to a polynucleotide encoding a polypeptide cor-npnsinq 
amino acids ot SEQ ID NCv 2 

(b) a polynucleotide which by virtue of the redundancy of the genetic code encodes the same ammo acids of 
SEQ ID NO 2: 

(c) a polynuclectide which is complementary to the polynucleotide of (a) or (b) and 

(d) a polynucleotide comprising at least 1 5 contiguous bases of the polynucleotide of (a) ib) or (c) 

2. The polynucleotide of Olaim 1 whorcin the polynucleotide is DNA 

3. The poiynui-iootide of <":iaim 1 wherein the polynucleotide is RNA 

4. The polynucleotide ot Olaim 2 cof^prising nucleotides set forth in SEQ ID NQ 1 

5. Tno po!ynu:leotide cl r.\^i\\r\ 2 ^^nich encode^, a pniypoptidc composing amir^o acids of SFQ 10 NO ? 



8. 



by said DTJA 



9. A process \o\ pfcduc;ng .-i eel: which expresses a polypeptide corrpr isinq transfoi fning or transfoctmg the cell v\Mn 
me voctof o: Claim 5 sucn thai tue coi' oxp'o^sos U'-d poiypopt'oc -r-^'joed oy '"O i-j'-^-'^n cDNA con-.-iM-.od 'C 'r.; 
vector 

10. A polypeptide comprising an am'no acid seguonco which i? at 'east 70"- identical to the ammo acid segucnce of 
SEQ D NO 2 
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11. A pc!ypopt!do coa^-pr":S:f>:^ ammo nc:d seuuonce -is sot ^onh t, SEQ 'D NO 2 
1 2. A'^ igor ,st lo !ho pciy pGDtide cia:'^^ ' C 

13. An antibody nqa/os: t^'^o polypepl:de of C'.aifn 10 

14. An ^rMaqonist to the polypeptide of claim 10 

15. A metnod for tho treatment of a oat i en: nav:ng need of Myl-^mase comprising ridmir^istcnng to *he pat^e^t a U^.er- 
apout^caiiy effective amount of the polypeptide of clainn 10 

16. The nnetnod of Claim 15 wherein said therapeutically effective annount of the polypeptide is administered by pro- 
viding tc^ the patient DNA encoding said polypeptide and expressing said polypeptide in vivo 

17. A methcd for the treatment of a patient having need to inhibit Myt-l kinase polypeptide comprising administering 
to tho pHtiGfM a therapeutically effective' annount tho antagonist of Clairm 14 

18. A process for diagnosing a disease or a susceptibility to a disease related to expression of tho polypeptide of clauTi 
10 comprising determining a mutatic-n m the nucleic ncid sequence encodu^g said poiypcptide 



19. A diagnostic process comprising analyzing for the presence of the polypeptide of claim 10 in a sarrsplo derived 
from ri host 

20. A method for identifying agonists and antagonists of human Myt-l kinase corriprising 



preparing a mixture containing Myt-l kinase polypeptide of clainn 10 and a substrate for Myt-l kinase which 
undergoes phosphorylation 

contacting the mixture with a test cormpound and 

determinif^g whether the test cofiipound increases or decrensos the kinase activity of Myt-1 by measuring 
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phosphorylation of the substrate 
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FIGURE 1: Partial Nucleotide Sequence of Human M>l-l Kinase 



C Co '^(-T C3 A C C C A CG C 3T C C 3 C 3G A CG CGT G G G CG A > 



T CGGG 



5 1 GG GGAGGC::::? CA(;AGACrCr GGAGAGCGGT GSi^TATGAC: GAAGCGGGCC 



:C1 AGAGTCGTT:: TT GCAG GAGA G-GTGG GAG AG G-^r r 



^-G jga: 



15 1 GCTGGTACGiS A'GAGGT ^GTT C A;ijGGTGGG'Gr : A^G^3AG: 



GT i„ 



^ATGGGGTAA AGG3TTGGAT GTCAGGAT^-TC GG 



'j'^--^ ■ r\ AG t J --^ J 1. 7 



301 GCTGGGTGG:^ GiG:3GAGGAG GCUrGGGAGG AGGGG^GGAG CCTGTAGGTG 
35 1 GAGACGGAGG TGTGGGGGGG GAC^G'GTGGAG GAAGAGr.3TG AGG^GG^GGGG 



4 0 1 TGGGAGCGT^3 3:33' 



;3 AGGT-33GGGG ^GTAGO^GZGG GA3AC 



^01 GCTGG3AACA T3rTG:3TGGG GCZC'Z 



ZG^Ti G ZAAGC GGGG^GA^ZYT 



-0. GAGAG3C3GG CTAGATGGIC 



^5 1 GCAGGGGATi^ TGTTGAGTGT 



A3 gctgg; 



'El AGGTGGGGCO 1':.;AG3TGA' 



GT ■ GTT 3 GG AG 33 G GGTT C3 G' 



H "J : ;3r3 33 : A3 G A T G 3r : 



jTi. J ^-O i ^ 



'31 



^G or G 



"■■T-T 
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. O '-^ ' -J 



115 1 CACCTCC^ 



:ggagca ggtgcacacc cagggatg-: 



;GAG;GrAA 



r A GAT C AA GT GAG AG C ( 



1 25 1 



^AACCTCG TCAG^'GIGTT TGAGGACAGG GTAGAGCGAA GGTGAGCGGG 



1301 AGACTGTGGG TCTGGACTTT TAAlfGTTTTA T 



CCTTGAAAGG TGGGGCCGGT GGGGAACTGG CATGGTGTTG TCrGGGTGGC 



^.AAA A A AA 
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FIGURE 2: Deduced Amino Acid Sequence of Human M\1-l Kinase 

1 GSTHASADAW ADAWVRGEAS ETLQSPGYDP SPPESFFQQS FQ^PLSPiGHG 

5 1 SYGEVFKVPS KEDG PI^YAV^K PSMSPFPGPK DPAPKLAEVG SHEKVGQHPC 

lOi (3V^PXEQAWEE GGILYLQTEL CGP SLQQHCE AWGASLPEAQ WGYLRDTLL 

15 1 AL AH L H SQ G L V H LL' ? A M I F L G P ?G RC?; L G D F G L L V E L G T AG AG E V Q E G 

201 DPPYr4APELL QGSYGTAADV FSLGITIIEV ACNMELPHGG EGWQQL PQGY 

25 1 LPPEFTAGLS SEL RSVLVMM LEPDPKL PAT AEALLALPVL PQP PAWGVLW 

30 1 CMAAEALSPG WALWQALLAL LCWLWKGLAH PASWLQPLGP PATPPGSPPG 

35 1 SLLLD3SLSS NWFDD SLGP S LSPEAVLAPT VGSTSTPRSR CT PR3ALDLS 

4l:1 PINSEFPPGS FP SFE? PIjLL SLFEDTLCPT "APC5ASALL TFYPV3LP5P 

! LKAGAP PELF WS3LPGP\'^^ KVFEPWEH? 
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FIGURE 3: A jomparison of the Deduced Amino Acid Sequence of Human Mvt- 1 \s 
Xenopus Mvt- 1 

i 3 .TT H A SA2 AW PL A. WV FGE A SET L'^ 3? G YD ? 3 ?F E F ^ 3 c Human 

z 1 I SAlrV S F~ F ? l v RSW ? ?P Z cV 5:^ ^:Kr ? A Sr:i YI^ Q SKGCTFr"?: : 0 Xei2opu£ 

:'SFGFL3?I.GHG£YGF;VFKV?3?'?^0G?1YA^/K?.SXS?F?G?KL: FAFKL^LF z'c 
: . . : : : I i : i I : 1 ; : , , - i ill : i M : I . 1 . . : . ! i 1 . ! 
- - - 51 qCLG FG cF GEVYKV ^ S LFD G FFYA^.TC RS ' G SPFFGFSG RQFF'LQF 15 C 

VGSHEFVGGHPGr/FGEQAW^EGGIGYLOGELCG? SLQQH GE AWGA3L? F 138 
: i . : I I ! : i : - 1 i , i : I I : . 1 : ; . ; : : i M . 

1 5 1 V FKF:E PF3EH? -\ 31 FF^V FAWZFK FML Y GC'G FIGAG SLQ QH 3EE FAG SG? ? 2 0 C 

AQ^/vCGY: ^TGGAGAHLHSGGLVHLDWFANIFLGPFGFGKLGFFGLLVF 18 3 
• ■ - . : I ... I : : : Ml:!:: . I I ; i ' ! I : i : 

201 RR-A\M:T ^X)LLH GGK HLH3 RNLLHLD IKF A NVFISFSGVCKLGDFGL>f/E 25 C 

13 9 1. GG AGAGEVQE(3DF PYMA^ ELLQG SYGT AG^D VF SLGLG I LEVACN^^IELP 23 

1 -:.!.: . : i j : I ; I : : : . M ! I : . : | j i I ; I M ' 

25 1 LP '3T E 3 3GEAQEGDF FYMA? ELLCGl F 3K AA D V F SIGHS LLE V ACNMEGP 3CC 

23c HGGE 3WG G LRQGYLFF EFT AGES 3EL P3\-LVvmEEF C F K L FAT AE ALLAY 23 
- i ; : : M 1 I i i : . : . i I : • : 1 - . : : . M ■ : : Mi.: M - ■ 
: FG^GG.GWCQLRQGHLP TEFT SD LP F F FLKVL 3AMLEFG Y PRFAT\T3VJLL SL 35 0 

:S8 F VL FC? ?AWGVLWGr-IAAEALS?G^^A2AvG22G2LG;V2;vHGGAH?A. SWLQ 3 3 3 

;.:!.: i : : . . . I : : i : : 1 : : ' : : : : : ! . : ^ . : : ! : 
3 5 3 fa: FNAE FW FFr.TLAGE FTLGKGrAY3'GrGV7;22GFG.'YG^V2r;FFVIGFLH A'JJ 

Ml ^ F ^F F a: F FG 3FF G3L. . . LED 3 SLSSIT^^DDL 3LGF 3L 3 " 1 

4C: YGGLPAL? RSP F GSF F? tCHL GE S 3E S ST' VJDD E 3LGDGVEEV? ? 3? LAG H F 43 J 

3"^ 2 3PEA'/LAHrVGor 3TF R3 RGT . .... PrC'ALDI 3^*-^ 

^ : : . . : ! ! M M 1 . : - J . M . i 

\b 1 :iLT YHG2ELIG FH3PGLL3FP SLG 3T 3TF PIG. 3PEF3MFK R3ALPLTP M^/ 5 3 3 

3rM:]3EPF PGSF? 3 FEP FLILLSLFEDTLDPG 4o2 

' . . G - - I . M M 1 : : ; : I . : . 

5 3^ 3PG ovG GIGK 3R3P oT SHSSSGF^/GAEVG FTLFLP PNDLGyFDD ATEQ. . 5 48 
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Human MYT-1 kinase clone 



(57) Human Myt-1 kinase poiypeptidcs and DNA 
(RNA) encoding such en/yme and a procedure for pro- 
ducing such polypeptides by recombinant tccfnniques is 
disclosed Also disclosed are methods for utilizing such 
human Myt-1 kinase in the development of treatments 
for cancers, such as leukemias solid tumors and me- 
tastases chronic inflamnnatory proliferative diseases 
such as psoriasis and rheurmatoid arthritis proliferative 



cardiovascular diseases such as restenosis prolifofa* 
live ocular disorders such as diabetic retinopathy and 
macular degeneration: and benign hyperprolifer ative 
diseases such as benign prostatic hypertrophy and he- 
mangiomas among others are also disclosed Also dis- 
closed are diagnostic assays for detecting diseases re- 
lated to mutations in the nucleic acid sequences and al- 
tered concentrations of the polypeptides 
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